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This earliest central station in the United States was built in 


When Electricity Was Really in Its Infancy 
By Prof. Francis B. Crocker 


R. WHEELER and I first turned our attention to 

electricity about 1874, which was forty years ago. 
Of course it was only the play of two boys who had 
the same bent, but we actually began to make crude 
forms of electric batteries, etc., at that time. 

In the early days general knowledge of electricity 
was very limited. Few persons, in fact, not one in 
10,000, knew anything about the subject. Even the 
books were largely contined to frictional or static elec 
tricity. For many years after that time there was a 
general notion that the dynamo acted by friction. 

Quantitative ideas were particularly vague. For ex 
ample there were no voltmeters or ammeters. During 
my career there have been three different kinds of 
ohms and volts with somewhat different values, that is, 
the B. A., Legal and International ohms, One inventor 
whose ideas were submitted to me claimed that his 
dynamo generated better quality of electricity which 
would produce more light, although it did not measure 
more; the same way that better quality of coal would 
produce more steam per pound burned under a boiler. 

When we first began to study electricity, the tele- 
graph was the only practical application. It was before 
the telephone was invented or any commercial forms 
of dynamo-electric generator or motor; are or inean- 
descent lamps; electric railway; power transmission or 
electro-chemical apparatus were used or even seriously 
considered. At that time the only important electrical 
plant in New York city was the main Western Union 
Telegraph Office on Broadway at Dey Street, in which 
one whole floor was filled with cells of gravity battery. 
The maximum output was about one eighth watt per 
cell, and there were, I think, 20,000 cells, which would 
give a total of 2% kilowatts. Yet that was the largest 
electrical generating plant in commercial operation in 
America ! 

The telephone was first exhibited at the Philadelphia 
Exposition in 1876. The first ones that I ever saw were 
those we made ourselves from descriptions in the 
SCIENTIFIC AMERICAN. For a long time the telephone 
was regarded as merely an interesting toy. A friend 
of ours who owned the exclusive rights for New York 
city and vicinity sold them for $20,000, and thought he 
had done well. 

The tirst arc lamps were those of Brush, Weston, and 
Thomson-Houston. I remember that one of the first 
practically used in New York was in the Equitable 
Building, where it was visited by thousands as a great 
curiosity. The “sub-division of the electric light” had 
been a great bugbear until Brush was able to run a 
humber of arc lamps in series on the same circuit, with- 
out interference between them. Before that time each 
lamp had to have its own generator! How would the 


of first Edison central station. 











Edison dynamo of 1883. 


New York Edison Company like to operate on that 
plan to-day? 

I remember very distinctly that I saw at Menlo Park 
the first successful incandescent lamp ever produced. 
There were only a few of them in Edison’s laboratory. 
They could all have been easily put in a small basket. 
When they were brought out publicly they created a 
great sensation, and the gas stocks tumbled in price 
to the extent of millions of dollars throughout the coun- 
try, and the Edison Company's stock went up to $2,500 
per share; that is, twenty-five times the par value. 
They reached this enormous figure on the theory that 
the Edison stock had gained all that the gas stocks had 
lost! Edison “sub-divided” the electric light by putting 
his incandescent lamps in parallel. He devised the 
safety fuse, but at first it was single pole, that is in one 
wire only. At that time the sockets, switches, and fuse 
blocks had weoden bases which were so many pieces of 
kindling wood for starting fires. The so-called “under 
writer’s wire,” then generally used, was miserably in 
sulated and for that reason soon came to be known 
as “undertaker’s wire.” 

For a long time the generators were all bi-polar even 
up to 100 kilowatts or more. With the exception of a 
very few so-called “Jumbo” Edison machines they were 
high speed and belted. 

Long after electric lighting started there were prac- 
tically no motors. Central stations objected to having 
them on their circuits for fear of affecting the lights. 
It took years to overcome this prejudice. ‘To-day the 
motor load is considered much more desirable than the 
lighting load because it lasts longer and is more nearly 
constant. Motors began to be used commercially just 
about the time the Crocker-Wheeler Company was start- 
ed in 1888, which was about ten years after electric 
lighting was introduced. At first it was hard to con 
vince people of their value. People would ask, “Why 
turn the mechanical power of steam, gas or water into 
electricity and then back again into mechanical power?” 
That simple question seemed almost unanswerable. 











The first Edison central station—1882. 














Appleton, Wis. 





it had a capacity of two hundred and fifty lamps. 


When each new application of electricity came out, and 
for applications in general, the public has always taker 
the wrong view or applied the wrong test rhe new 
way was expected to be cheaper immediately, and near 
ly every one thought that the whole story. In point of 
fact electric lighting from central stations cost more 
than gas light up to the advent of tungsten lamps, cer 
tainly more than from kerosene oil. Convenience, clean 
liness and many such advantages are really the reasons 
why it was preferred. The same is true of electric 
motors. Each new application of electric drive had to 
overcome the same old opposition. Apparently there 
was no great advantage in cheapness, and few could 
see the other fifteen merits which are really more im- 
portant. Even if it was successful for other service 
each man thought that it was not good enough for the 
peculiar conditions of his particular work. This was 
notably true of carpet and silk looms. It was awfully 
hard to get people to try the first motor, but in a year 
or two you could not take away their electric drive fer 
love nor money. The first induction motors were de 
scribed in Tesla’s paper at the A. L. BE. E. meeting in 
May, 1888. I remember distinctly seeing there the 
only induction motors in the world—two small speci 
mens lying on the table. Tesla did not invent the poly 
phase system or generator, or even the rotary field. 
Deprez in 1883 laid down the theory. Charles 8. Brad- 
ley applied for a patent in May, 1887, a year ahead of 
Tesla. This patent covered too a rotary converter and 
the double-current machine, that is, it may be employed 
as a double-current, single or polyphase generator or 
motor. 

The electric railway also came in about that time 
that is, ISSS and 1889, At first there was much trouble 
with burning out of motor armatures. I remember that 
in one case a man in charge of repairing them was 
asked if they did not often burn out. He answered “Oh, 
no, only three to-day,” and it was then about noon! 
In all the earlier forms of electric motors, even those 
used for traction, the working parts, coils and connec 
tions were much exposed, with little or no protection 
The partly and wholly inclosed types of machine were 
not generally adopted until ten or fifteen years after 
motors had been in commercial use, 

I was present when the first important power trans 
mission system in the country was started, The power 
was generated at Niagara Falls and transmitted to 
Buffalo, the line being less than twenty miles long, but 
it was considered long distance transmission. The pres 
sure used at first was 11,000 volts, which later was 
raised to 22,000 volts. The former voltage ranked a 
the highest in the world at that time in commer 
service, and was regarded as so extraordinary that al! 
sorts of precautions and special arrangements were re 
quired to handle it. It seemed to involve as many prob 
lems then as the 110,000 volts of to-day) 
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Vi pose of this journal is to record accurately, 
in id interestingly, the world’s progress in scien 
ti / and industrial achievement 

What Sank the “Lusitania” ? 
N its endeavor to becloud the issue, official Ger 
iT) ha iimed that the ammunition carried by 
th Lusitania’ contributed largely to the swift 
oking of that great ship 

Now this is a technical question, and to anyone who 

technically qualified to judge the matter, the explan 
ation offered is, on the face of it, absurd. 

This war has proved over and over again that one 
ubmarine torpedo of the German type, carrying 420 
pounds of high explosive, is sufficient to sink a warship 

battleship which, exclusive of the double bot 


tom deck. is divided into no less than two hundred and 
ifty sey e Watertight compartments, big and small 
The question of the length of time a ship fully sub 
divided wi remain afloat after being torpedoed, de 
pend irgely upon where the blow gets home. In the 


a battleship, especiaily a thoroughly modern 


ship like the Audacious,” the blow of a mine or a 


vidition to the local damage, may so badly 


shake up and loosen her internal structure, that gradual 


seepage of water will occur through the bulkheads, and 


he will eventually sink several hours after the attack 
hould the blow strike in the region of a magazine 
as in the case of the Russian “Petropaviovsk”’ and the 


japanese “Hatsuse,” the explosion of the torpedo war 
head may instantly be succeeded by the far greater ex 
plosion of the whole magazine, and the ship, no matter 
what her size, will go down in two or three minutes’ 
tin 

Now the fact that the “Lusitania” remained afloat 
eighteen or twenty minutes after being torpedoed com 
pietely disproves the assertion of the Germans that 
her cargo of ammunition exploded—and nobody knows 
thi © perfectly well as Admiral von Tirpitz himself 
mi the subordinate In command of the submarine 


which sank 


I le 


the ship 

the case of 
which the ammanition exploded, and 
In the case of the I Maine,” 


convinced of this, let us consider 


two warships in 
S. S. 


ut happened 


when the flame and shock of the mine which contributed 
t hes wift sinking reached the forward magazines, 
they exploded and the enormous force of the gases 
ifted her forward deck and rolled it back upon the 
ifter part of the ship just as one would turn the leaf 
f a book Again, take the case of the French battle 
hip Liberté,” whose forward magazine exploded 
through deterioration of her smokeless powder. Exactly 
the ime thing happened as in the case of the “Maine,” 
but on a larger and more destructive scal The decks 
of th great ship lying above her magazine were torn 

« from the hull, lifted high in air and rolled back 


upside down, upon the after 


part of the ship. 


If the cargo of aramunitien carried by the “Lusitania” 


badd bes et off by the torpedo which struck her, simi 
would have followed. The enormous expan 

e force f the gases of the explosion would have 

by t the es of the ship above the waterline and 
torn open her deck ihove, folding them back upon 
themsel ve i) uch destruction occur? Was 
there any evidence whatseever of such an explosion? 


rhe very fact that the » remained afloat as 


iong as 


she did proves that nothing of the kind happened, and 
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that the ammunition in her hold had no part in the 


of the 


So enormous 


sinking ship 
is the charge of explosive carried by 
the submarine torpedo of the Germans that the single 


torpedo which struc k her hot only tore a vast opening 


in the outer skin of the ship, but the disruptive effects 
of the gases let loose under high pressure within her 
hull structure were suflicient to wreck the inner wall 
of the side bunkers and produce an immediate and 
enormous inrush of water, besides loosening up the 


frames and bulkheading in the neighborhood of the ex 
that than half an 
sufficient to put the great ship below the surface. 


plosion to such an extent less hour 


wa 
A battleship not only carries a heavy watertight pro 
deck 


low this deck is divided and subdivided transversely and 


tective but the underwater portion of the ship be 


longitudinally until she contains, as we have said, over 


two hundred and fifty separate watertight compart 
ments, big and little 

The “Lusitania” contained below the waterline only 
thirty-four such compartments—and this was all that 
could be conveniently accommodated within a ship 


whose primary purpose was for the uses of commerce 
and not to face the perils of modern submarine warfare. 
Since she was designed the explosive charge in the war 
heads of torpedoes, at least of those used on submarines, 
doubled. The of the 
German submarine, when he discharged his torpedo at 
point-blank knew that 


has been more than commander 


range and saw it strike home, 


the “Lusitania” would probably go down fast and long 
before her helpless passengers could take to the boats. 
This was expected and so intended by the Imperial Ger 


man Admiralty 


The War and the Scholars 
UT for the fact that philosophers have so often, 
in the past, proved to be anything but philosophic 


when put to the test, we should view with much 
astonishment the efforts made by the savants of a cer 
tain belligerent country of Europe to disparage the 


intellectual achievements of their erstwhile friends and 
colleagues among the enemy 

German scholars had so long been in the habit of tak- 
intellectual superiority for granted that 
little left for them to the 
when the war broke out. French scholarship was some 


ing their own 


there was say on subject 


what tinged with chauvinism before the war, and the 
French temperament serves to explain many things 
The scholars of England, however, who had for some 


time been living under the spell of the supposed pre 
eminence of things German, suddenly executed so com 
volte first, that the English 
are a more volatile race than we had supposed them to 
that if 


sincere, they must have been amazingly deficient in good 


plete a face as to suggest, 


be, and, second, these same scholars are now 


judgment prior to the first of last August 


We hasten to say that this criticism does not apply 
to all English scholars, though it does apply to some 
who are very highly placed in the learned world. The 
purpose of the present article is, indeed, to contrast the 
attitudes of two classes of Englishmen, viz., those who 
have completely lost their heads in their eagerness to 


dispraise the enemy, and those who have not permitted 


their patriotism to get the better of their good sense 


It may be admitted that German scholarship had be- 
England before 


the war, and that a return to normal-mindedness in this 


come a somewhat extravagant cult in 


respect was altogether desirable. Normal-mindedness is 


not, however, evinced in the following onslaught which 
Prof. Sayce of Oxford recently delivered in the Times: 


“It is astonishing that British scholars and politicians 
should still be found speaking of ‘our intellectual debt 
examining 
really 


to Germany.’ It is worth while, therefore, 
light of 
done for culture and scientific progress. 
for I 


Croethe, 


in the dry reason what Germany has 


As to music, I can say nothing, am not a mu- 


sician In literature Germany has who occu- 


pies the first rank. Heine was a Jew, who regarded 
the Germans as barbarians. Schiller, the most char- 
acteristically German of German writers, was a milk- 
aud-water Longfellow. In philosophy there are Kant 


Kant than half Seottish in 
difficult to the Hegelian 
philosophy would have been had the German language 
cultivated. In of the great 
We look in vain for any that can be 
the side of those of Newton, Darwin, Faraday, 
Laplace, or 


Hegel, but 
and it is 


and was more 


origin, say what 


been more science none 
names is German 
put by 
Pasteur. 
tale. 
the better. 
and dress is proverbial.” 
Is it 


In my own departments of study 
it is the same On the artistic side perhaps 


the less said German taste in architecture 


comment on this 
We regret that Prof 
for his authoritative opinion of German music would 
to the 
has 


necessary to extracrdinary 


diatribe? Sayce is not a musician, 


been interesting. As rest, let 


that 


undoubtedly have 


us frankly admit German culture been over 


rated in some quarters. Does it not remain true that 
the whole world owes an “intellectual debt to Ger 
many,” and a heavy one? 


It is pleasant to turn to a more temperate estimate 
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of German achievements, from tie pen of a British man 
of science who has always been imbued with the spirit 


of world-wide solidarity in intellectual matters, pp» 
Hugh Robert Mill, director of the British Rainfal| 


Organization, writes in Symons’s Meteorological Maga. 
zine: 

“At this time, when it is as fashionable to ridieyje 
and decry all things German as it was to ridicule and 
decry all things pertaining to other nations a century 
or sixty years ago, we feel it to be a matter of scien. 
tifie duty to acknowledge our equal indebtedness in the 
Whatever may be 
the opinion of some men of science as to the inferiority 
their 
fail to 
Austrian 


past fifty years to all these nations. 


of Germans in particular studies, we and our 
much we owe to 
While we yield 
to no one in our detestation of the war which Germany 


and Austria-Hungary have forced upon the world, or ig 


readers cannot remember how 


German and meteorologists. 


our determination to do all that is possible to defeat 
the aggressions and ambitions of those governments, we 
cannot be so false to our own consistency as to stigma. 
tize as poor or contemptible those vast and noble ae. 
quisitions to knowledge made in the last half century 
whom, up to last summer, all our 
learned societies delighted to honor. Although for the 
work without the aid of the 
subjects of enemy-empires, we trust that our pages in 


by those Germans, 


present we carry on our 
years to come will once again rejoice in the brotherhood 
ef the men of science of a re-made Europe and a world 
ai peace.” 


“Inventions Wanted” 
sé NVENTIONS wanted.” You often at the 
head of articles in newspapers, calling the atten- 
tion of 
also appears in the literature sent out by patent fakers 
and by some agents who are not fakers. 
inventor has lists in the hope 
might find there some idea of real 


see it 


inventors to needed improvements.  I¢ 
Probably every 
that he 
Ideas there 
“out- 
few 


scanned such 
value. 
are in plenty, but they resemble the bunches of 
law’ horses which some unscrupulous dealers a 
years ago were wont to gather on the prairies and ship 
east to be sold to unsuspecting farmers. These collec- 
of “long-felt what is left 
after all the tractable, easy-to-handle ideas have been 


caught, 


tions wants” represent over 
harnessed, and put to work. 
In the majority of cases as much invention is dis- 
played in discovering the need of a new device or ma- 
chine as in perfecting the mechanism by which the need 
is supplied. 

Take, for example, half a dozen American inventions 
in common use—the telegraph, telephone, 
and 


the point of view of the inventor of 


typewriter, 
From 
the 


phonograph, sewing machine, harvester 
mechanisms, 
sewing machine and the self binder are perhaps as in- 
What is 
them as a group is not mechanical ingenuity; it is 
the 


clearly 


about 
the 


any of them. remarkable 


genious as 


prophetic foresight of inventors who 
doubt, but 


vision of a 


saw, imper- 


fectly, no enough to be inspired 
They 
the farm- 
for production multiplied; the slaves of 
the pen set free. 

But 
mechanical 


thereby, a world transformed. saw 
the housewife relieved of endless drudgery ; 


er’s capacity 


the chief difficulties they surmounted were not 
They arose from the lack of proper means 
of perfecting their inventions and from the apathy and 


indifference of those whom the inventions were intended 


to benefit. Many a student has set before him more 
intricate problems than were there in their -primary 
form. But a student knows his task is possible; the 
inventor believes his is also, but often he cannot get 


anyone else to think so. The ingenuity displayed in 
perfecting these devices is less wonderful than the fact 
that the world was so long content to plod along with- 
out them. 

People did not know that they wanted these things. 
Some, who had little else to do, vaguely dreamt of them, 
but the world at large was quite satisfied. 


Mankind wants everything in sight, but what is not in 


perhaps, 


sight it assumes to be impossible of attainment. 

But the inventor knew that his devices were needed 
and in his mind’s eye he saw the operation of the par 
ticular law or coincidence of several laws by which his 
Were 
existence 


dream was to be realized. Therein lay his genius. 


there no such thing as a telephone in 


could pick a hundred men perfectly competent to invent 


we 


and perfect it, could we convince them of its possibility 
and importance. But most of us cannot pick the next 
man who is to pierce the future and banish some burden 
we now labor under because we can see no hope of 
relief and have no faith in such relief. 

As a general rule, inventors will find that the prob- 
lems set for them in “Inventions Wanted” are not usu- 
ally the Having 
resisted the efforts of other minds, such problems are 


most promising avenues to success. 
often destined to remain unsolved until the discovery 
wholly new principle or some often 


unrelated fact opens the way to a solution. 


of a apparently 


The inventor’s best chance lies in filling unfelt needs, 
not in wrestling with “long-felt wants,” 
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Science 


Wrapped and Unwrapped Bread.—A considerable 
amount of recent literature has been devoted to the sub- 
ject of wrapping bread. An elaborate chemical and 
pacteriological investigation of the subject was reported 
some time ago by Jacobs, Leclere and Mason in the A mer- 
Jour? f Public Health. These investigators 
termine the kind of paper most suitable for 
wrapping, the length of time after baking that bread 
should be wrapped. and the bacteriological condition and 
weight of both wrapped and unwrapped bread. For 
breads whose crusts are to be kept dry and firm, such as 


wan 
sought to de 


Vienna and French breads, porous paper is better than 
waxed paper. Bread reaches the temperature of the 
room about three hours after baking, and this is the best 
time to wrap it. Further delay entails the danger of 
contamination with bacteria and molds. If wrapped 
too soon—say, one hour after baking—it retains sufficient 
heat and moisture to favor the growth of organisms, 
especially when waxed paper is used. The crust of the 
loaf as it leaves the oven is practically sterile.. The 
same writers examined a large number of samples of both 
wrapped and unwrapped bread bought in retail stores. 
Of the unwrapped loaves 62 per cent showed organisms 
of the B. coli type, as compared with only 7 per cent of 
the wrapped loaves. Another contribution to this sub- 
ject is an article by Barnard and Bishop in the American 
Food Journal, dealing with the effect of wrapping upon 
the chemical composition of the loaf. It was found that 
wrapping in either semi-porous waxed or paraffin paper 
prevents the escape of moisture and tends to preserve the 
colloidal condition and physico-chemical equilibrium, the 
The effeets of 
wrapping vary considerably for different kinds of bread. 


destruction of which produces staleness. 


A Guide to Our Edible Fungi.—As everybody knows, 
a deplorable amount of good food goes te waste because 
the public is familiar with but few of the many edible 
species of fungi. It is true that the nutritive value of 
fungi has been much exaggerated; they are by no means 
comparable in dietary value to meat, as is often claimed; 
but on the other hand, they are more nutritious and, 
when properly cooked, decidedly more palatable than 
many things that enter into the everyday menu. A 
desultory propaganda in behalf of mycophagy has been 
earried on for years, both in this eountry and abroad. 
The latest contribution to this campaign is Bulletin No. 
175, just issued by the Department of Agriculture, en- 
titled ‘**‘ Mushrooms and Other Common Fungi.”’ In this 
useful manual, the authors, Flora W. Patterson and Vera 
K. Charles, tell us, among other things, of the efforts 
which certain European governments have made to teach 
their citizens the food value of mushrooms. All over 
France exhibits of the more desirable species are held; 
while at Ro.en during the season there are daily lectures 
on this subject illustrated by fresh specimens. In Saxony 
systematic instruction concerning mushrooms is given 
in the public schools. The French have taken to canning 
many wild mushrooms, in addition to the familiar 
Agaric is cam pestris grown in mushroom Cc llars, and 
these are now exported to the United States, which also 
receives tons of dried wild mushrooms from China. 
The new bulletin contains descriptions, in language as 
non-technical as the circumstances admit, of more than 
150 species of fungi, together with splendid photographs 
of at least half of the species deseribed. The poisonous 
species are carefully pointed out, and several recipes 
for cooking the other kinds are appended. There is a 
simple key to the genera and a glossary. 


The Chemistry of the Pacific Kelps.—We have recently 
noted the appearance ofta builetin of the Department 
of Agriculture giving full statistics as to the extent of 
the giant kelp beds on the Pacific coast, and suggestions 
regarding their exploitation. A further important con- 
tribution to this subject is an article by Guy R. Stewart, 
of the California Agricultural Experiment Station, on 
the“ Availability of the Nitrogen in Pacific Coast Kelps,” 
published in the Journal of Agricultural Research. As 
a result of extensive experiments the author finds that 
in using dried and ground kelp as a fertilizer the readiness 
with which the nitrogen in it is changed to ammonia 
and nitrates in fresh field soil varies with different species 
and with the mode of preparation. The nitrogen of 
Nereocystis luetkeana is relatively very available, but 
this species is of minor commercial importance. The 
principal commercial species, Macrocystis pyrifera, is 
very slowly changed in the soil, the availability of its 
nitrogen being greatest when the kelp is added in a 
fresh or only partly dried condition. Macrocystis must, 
however, be dried till crisp in order to grind readily. 
This drying should not be continued longer than neces- 
sary, and the kelp should not be seorched or overheated. 
In the same Journal another California chemist, D. R. 
Hoagland, gives a detailed account of the “Organic 
Constituents of Pacific Coast Kelps.”” In connection 
therewith he deals with certain interesting economic 
phases of the kelp question; viz., the possible feeding 
value of kelps for man or animais, the utilization of its 
organic by-products, and the destructive distillation of 
kelp for commercial purposes. In all three directions 
the possibilities appear to be very slight. 
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Astronomy 


The Spectrum of Mellish’s Comet was observed at 
Lowell Observatory with the slit spectrograph on April 
20th, and according to a telegram from Director Lowell, 
published in Popular Astronomy, was found to consist 
of the usual series of cometary bright bands, but with a 
relatively intense background of continuous, i. e., solar, 
spectrum of the emission bands. The group of bands 
about wave-length 4040 was brighter and those of hydro- 
carbons fainter than in most comets. A photograph of 
the comet on the same morning showed a tail of two 
divergent branches, 114 and 34 degrees long, respectively. 


The Time Service at Antwerp, or Bureau de |’ Heure, 
located at the Pilotage, continued its work up to the date 
of the German bombardment, last October. This 
office normally gets its time by telephone from the Royal 
Observatory at Ucele, but after the latter institution was 
seized by the Germans on August 20th communication 
with it was cut off. Thereafter the service was maintained 
without astronomical observations, as the Riefler clock 
at the Antwerp office was known to have a very regular 
rate, and it was checked with the aid of a number of 
good chronometers. The small observatory of the Ant- 
werp Astronomical Society is reported to have suffered 
no harm in the bombardment. 


The Astronomical Society of Pomona College, at 
Claremont, California, consists of students of astronomy 
and members of the faculty of the college, together with 
resident college graduates engaged in astronomical work 
or study; there are also associate members, including 
alumni and others. Considering the local character of 
the society, its quarterly journal, known as the Publica- 
tion of the Astronomical Society of Pomona College, now 
in its fourth volume, is a remarkable production. It is 
printed on the best paper, fully illustrated with photo- 
graphs, charts, ete., and, last but not least, is replete 
with interesting astronomical literature. Besides origin- 
al articles, each number contains signed abstracts of the 
most important current astronomical articles in other 
journals. The editor of the Publica ion, president of the 
society, and director of the college observatory is Prof. 
Frank P. Brackett. 


An Association of Amateur Telescope Builders. 
There has recently been organized in the Society for 
Practical Astronomy a Section for Construction of Astro- 
nomical Instruments, and efforts are being made to en- 
roll therein as large a number as possible of amateur 
constructors of telescpoes and other astronomical ap- 
paratus in all parts of the world. Builders of home-made 
telescopes are very numerous. The new association 
offers them an opportunity of aiding one another with 
suggestions, besides which something in the nature of a 
correspondence course in telescope building is to be given 
by the director of the section, Prof. M. T. Fullan, of the 
Alabama Polytechnic Institute, Auburn, Ala. Persons 
who wish to become members should write to Prof. 
Fullan. Although the section is interested primarily 
in the making of telescopes, especially reflectors, it will 
also devote attention to such accessories as photographic 
cameras, spectroscopes, eyepieces, sidereal clocks, and 
other kindred apparatus. 

Suggestions for Observing Mars.—Prof. W. H. Picker- 
ing’s latest Report on Mars (No. 9) consists entirely of 
suggestions for the guidance of amateur and professional 
observers of the planet at its next opposition. No one 
who intends to make drawings of Mars can afford to 
igno.e th’s report (given in full in Popular Astronomy 
for May). For studies of color a large aperture is de- 
sirable, but the definition of the surface markings is 
satisfactory, under good atmospheric conditions, with 
an aperture of 5 inches, while many canals were clearly 
seen by Prof. Pickering at the last opposition in his 3- 
inch finder with a magnification of 180. For comparison 
of the ‘‘seeing’’ at different stations or on different nights 
a standard scale is recommended, defined by the ap- 
pearance of the image or dise of a bright star and the 
diffraction rings. Perfect seeing is designated 10 in a 
5-ineh refractor, 11 in a 7-inch, 12 in a 10-inch, and 13 
in a 14-inch. It is of little use to observe Mars when the 
seeing is below 6 or the altitude is below 30 degrees. The 
writer uses water colors for the groundwork of the disk, 
the yellow ochre, orange and reds, but for the greens, 
blues and browns he finds colored pencils, in connection 
with lead pencils of various degrees of hardness, more 
satisfactory. In order to apply the correct tints it is 
very important that the source of light illuminating the 
paper should be of the same color as the sun seen from a 
distant body. Prof. Pickering used small tungsten 
lamps at the last opposition, and at the next proposes to 
have the light of the same lamps transmitted through pale 
blue. glass, thus giving the paper an illumination of \ery 
nearly the same color as the illumination of the surface 
of Mars by the sun. It is especially desired to secure as 
many drawings as possible of the planet in certain stand- 
ard aspects; viz., when the Martian longitudes 0, 60, 120, 
180, 240, and 300 are central at the point of observation. 
This plan was followed by a few observers at the last 
opposition, and comparisons of the drawings have given 
very interesting results. 
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Notes for Inventors 


Woman Patentee Abroad.—It is believed that Sybilla 
Masters was the first American woman to secure a foreign 
patent, she having, through Thomas Masters, secured a 
British patent No. 401, dated November 25th, 1715, for a 
Process for Treating Corn. 


Lighting the Key-hole.—August Sundh of Hastings- 
Upon-Hudson, New York, has patented, N@. 1,136,378, 
an illuminated door knob having an electric lamp which 
may be lighted by a suitable button to give light to a 
key-hole or to the dial of a safe. 


Deck Seats Convertible to Life Boat.—David Davies 
of North Carlton, Victoria, Australia, has obtained 
patent No. 1,134,672 in which are shown two longitudinal! 
half sections adapted to be used separately as deck seats 
on a ship and to be united and secured together to form 
a life boat. 

A Golfer’s Exerciser.—A patent, No. 1,137,349, has 
been issued to Frances E. Patterson of Wilmington, Del., 
for an apparatus in which a golf grip or handle is conneet- 
ed at one end to a flexible cord which is wound on a spring 
spool and operates with tension on the grip in the sue- 
cessive movements representing the swing of a golf club. 

Apparatus for Cooling and Agitating the Air.—Her- 
man E. Baumgartner of Osage, Iowa, has patented, No 
1,133,255, an apparatus in which a pan supports a bloek 
of ice alongsidé of which is formed a housing for an elee- 
tric fan, the infeed of which opens toward the block of 
ice so that the air is sucked over the block of ice and the 
cool air is foreed into circulation. 

Inflvencing Unemerged Teeth.—Patent No. 1,137,298 
to W. E. Walker of New Orleans, La.. is for a deviee for 
influencing the alveolar process seeking to develop 
artificially a pressure simulating lip pressure and thereby 
exert an influence through the gums upon unemerged 
but wrongfully disposed teeth, or counteract the in- 
fluence of the tongue in a patient predisposed to pre 
the same against the gums as frequently oceurs in mouth 
breathing. P 

Adjustable Golf Stick.—D. & K. Roberts of Grantham, 
England, in patent No. 1,135,621 present a golf club the 
head of which is formed to permit the convenient in- 
terchangeability of heads or striking faces, each of the 
head pieces having two faces either of which may be 
adjusted into playing position and the several different 
forms of head being interchangeably applied to the head 
of the club so that each loose head is the equivalent of 
two ordinary clubs and by carrying a number of loose 
heads the necessity of carrying numerous clubs will be 
avoided. 

Oscillation-receiving Devices for Wireless.—-Four 
patents, Nos. 1,136,044 to 1,136,047, inclusive, have 
been issued to the Wireless Specialty Company of Boston 
as assignee of Greenleaf Whittier Pickard of Amesbury, 
Mass. In the first patent the receiving device has a 
member containing silicon with a contacting member 
containing metal antimony; in the second patent the con- 
tacting member contains arsenic and antimony; in the 
third patent the contacting member contains metal 
bismuth and in the fourth patent the contacting member 
contains metal arsenic. 

A Golf Patent for Keeping the Eye on the Ball.—C. ' 
Ramsay of Liverpool, England, patent No. 1,135,923, 
shows an optical instrument which can be worn over the 
eyes like a spectacle and by which the sight of the player 
is concentrated on the ball, the opaque “ blinkers” having 
a relatively small aperture through which, and through 
which alone, the wearer can see and thus the distance in 
front and behind tlie ball is so small that he must see it 
definitely and he is thus compelled to keep his eye on 
the ball. The blinkers are adjustable so they can be set 
to suit the eyes of different persons. 


Novel Hat Brush.—A hat brush which is carried with- 
in the hat itself is a recent Paris novelty. It can be 
used with felt or silk hats. The brush is of smail size and 
very light weight, and is provided with a clamp which 
allows of fixing it inside the hat, and in this position it is 
out of the way and does not add materialiy to the weight 
of the hat. Such a little device will prove most con- 
venient either for ordinary times or in traveling. Two 
kinds of brush can be used according to the case, that is, 
a fine brush for felt hats or a plush makeup for use with 
silk hats. The brush in any case does not weigh more 
than half an ounce. 

War’s Effects on Foreign Patents.—It is sometimes 
asked by Americans whether patents can be obtained 
at the present time from the nations at war and it is 
somewhat remarkable how little difficulty is experienced 
in transacting business with the foreign Patent Ofiice 
Nevertheless, the number of applications filed abroad 
has been greatly reduced as illustrated, for instance, in 
the United Kingdom, reports giving the number of ap- 
plications received in the British Patent Office in 1914 
as smaller than in any other year of the last decade, the 
number of applications for 1914 being 24,820, while in 
1913 it was 30,077. Design applications in 1914 were 
34,354 and in 19)3 were 40,429 and trade-mark applica- 
tions in 1913 were 9,689 as against 8,317 in 1914. 
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Stowage compartments in closed cars generally are 
a problem; in this car, the basket slides down into 


a compartment behind one of the seats. 


Storing the Tourists’ Needs 


By Stanley Petman 


wn . the first omobile tourist filled his tanks, 
‘ ed ul ad irted on a journey fraught with 


excitement, he experienced no particular 

protien d vosinig f the equipment, the edibles and 
rat f { t the ad now are i penance and a 
plewasu In the first e, he had not a great deal in 
he ,< nent ind in the second place the 
the road could create no more 

comment if ded down with boxes, baskets, and carry 
tl f it d none of these homely conveniences 

I ( made 1 bones about appearance 














Large compartments at the back of the front seats 
serve to house the auxiliary chairs when they are 


not in use. 


ime tf r less, strapped to a running-board or 
th bua f the tonneau, made no difference to the 
peace f f the \ 1 
Bu ind the persons they carry have 
change ewhat ce those early day The modern 
reath to find favor in the eyes of a purchaser, must 
md lens rid ‘ ind smooth In short it 
must te I ed creation in the fullest sense of the 
wo! make-shifts have no place in its makeup. There 
must be a } e for everything, which it is the duty of 




















When tools are placed in this locker they are in- 


stantly available without the need for disturbing 


the passengers, 
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This is an example of 
what 


Most bodies are mere shells. 
how a thinking designer has 
otherwise would be waste space. 


made use of 

















The 
compartment is large enough to house several bags 


How waste space is utilized in a closed car. 


in addition to spare tires, tools, ete. 


the manufacturer to produce, and everything must be 


iin its place, which is the duty of the ownet! 


It is a fact worthy of note and comment that though 


the modern ear is carrying a great deal more equipment 
than did any of its illustrious predecessors and there is 
a great deal more room for the disposal of the things 
the tourist Considers necessal there is less in the ap 


pearance of the cars now to indicate this than ever 

















Route books, maps, touring data and other things 
that are wanted quickly fit nicely into these deep 


pockets. 


before ind what is of greater importance, it seems 


likely that though the cars that are to come next vear 
and the year 


ifter will provide carrying space for still 


more of what may be termed luxuries, there will be still 


less indication of their increase in capacity 


Now, the most natural question in the world is, Why? 
0 made such a carry-all with 
Why are 


Why can the modern car 


out in the least destroying its lines? there no 
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Here is an example of how a manufacturer has 
made use of space that otherwise would be wasted; 


a tool locker under the floor. 


bulbous protuberances? Where have the designers put 


a!) the things that once were in more or less plain view? 


The answer to the first question is to be found solely 





in the skill of the designers In a way they may be 
accused of taking a leaf or two from the books of their 
French cousins, for assuredly the Freneh—and other 


European designers, be it added—are past masters in 


the art of providing almost extraordinary carrying 


capacity for freight other than passengers, and conceal- 


ing if In the most Ingenious INahner 


Though the modern motorcar has proceeded along 


scientific lines and its development has come slowly in 





past experience, it would seem that there 


feature of design that has not been given 


























Small cupboards in the deep cowl serve as conveni- 
ent receptacles for goggles, gloves and the like. 
and, in the same 


the attention that it warrants; 


reath, it would seem that this feature now is being 
given more attention than ever before 

Phat feature is the careful utilization of waste space, 
a great deal about 
that 


of room that has not been put 


ro the average owner who knows not 


construction of his car, it may appear 


there is not a great deal 


rpose But in the majority of Cases 


ot sé There are dozen places where 


(Concluded on paye 502) 

















Here are some clever compartments that occupy 
the space between the foundation of the body and 
the outer shell. 
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Life-boat divided into two parts to demonstrate buoyancy. 


A New Life-boat 
: pm perio currence of startling disasters at sea 
keeps the subject of efficient life-boats prominently 


before the public, and the apparent failure of the life 


saving devices in many such cases whether through 
deficiency in the apparatu or in the utilizing and 
handling the same, frequently raises this most impor 


tant question. 


Efforts by inventors are, however, not lacking, and 
only a short time ago a new craft was tested out in 
England with apparent satisfaction. In principle it 


does not seem, from the information at hand, that there 


is very much that 1 ew in it: but in the carrying out 
of the design unusua excellent results have been 
secured in buoyarne tability and strength, for it can 
be raised or lowered ith great weights without injury 
or distortion, and ay rently ean be safely launched 
overboard fron ( iderable height, as from the 
upper deck of a= shi in case of necessity and when 
davits were not ava ( In cases of this kind roller 
chocks, upon which the boat is adapted to rest, would 
make the operation possible These same chocks can 


be arranged so that a boat can be easily moved forward 
or aft to a convenient position for lowering 

The foundation, so to speak, of this boat appears to 
be three lines of air tanks running longitudinally in its 
bottom, leaving two bilges between in which water 
coming aboard can collect without incommoding the 
passengers in ordinary cases. These tanks furnish suf 
ficient buovaney in a boat 2S feet long by 9 feet beam 
to support two hundred people, although such a number 
could not be practices iccommodated in actual use 
One of the illustrations shows thirty-four men grouped 
on one side of the boat, demonstrating its stability, 
while in another illustration the two portions of a boat 
that has been cut in two and loaded with passengers 
shows its buoyancy Of course, the lines of air tanks 
are subdivided into many sections, some forty in num 
ber, so that if some are damaged so that they leak there 
is still ample floating power left. This quality makes 
these boats especially valuable in war service, for they 
can be punctured many times by bullets without becom 
ing unseaworthy. 

These boats are partially self-emptying, as pipes are 
provided that will carry off a water above the tops of 


the air tanks. This new st of life-boat 


mind of the humans. There are really no ways in 
which vou can discover a man’s or an animal's mind 
except by what it does, what its habits are, or what it 
produces. 

Not only the books, the periodicals, and the teachers 
of popular psychology, but a whole host of men who 
should know better, still teach that there are such 
things and activities as impulsive, habitual, instinctive, 
Says Dr. Yerkes: “This 


time-honored classification is no longer in favor.” 


voluntary and reflex behavior 


Instincts are things to be observed and re-observed 
under varied and rigidly controlled conditions. What 
ix true of instinets is also true of various senses and of 
habits 

It is rather late to define behavior, yet an attempt to 


do so may serve to correct certain impressions which 

















Dr. Watson’s maze for white rats. 


rhe ability of the animals to make their way out is an 


index of their mental capacity and behavior. 








Thirty-four men on une side of the boat to show stability. 


seem not uncommon. The term, as used by the scien 
tist to-day, is inclusive not merely of those gross and 
obvious activities exhibited by man in common with the 
other animals but of hidden organic processes. The 
behaviorist is interested quite as much in reflexes 
which might ordinarily be relegated to physiology, as 
in habitual or instinctive or voluntary acts. But he is 
interested, also, as much in the complex forms of be 
havior, known as conduct, as in the simpler expressions 
of human intelligence. 

But the practical-minded person has doubtless been 
asking, “How may the reactions of a person be scien 
tifically studied? Is it possible, ordinarily, to subject 
a human being to such conditions of observation as are 
used in experiments with other animals?” <A few exam 
ples from studies of human and infra-human behavior 
will serve as an answer to these questions. 

One of the most interesting aspects of organic ac 
tivity is its modifiability. It is designated as habit 
formation. Now, it happens that in a great variety of 
organisms the formation of habits has been studied 
experimentally In the case of the dancing mouse, for 
example, the relation of rapidity of habit-formation to 
certain external conditions was investégated. An appa 
ratus was so arranged that the mouse could choose as 
its route either a dark or light passageway; then wa 
determined the number of experiences necessary ih 
order that the animal should learn that, no matter wha 
the spacial relations of the passageways, only the light 


one could be safely chosen as a way of egress, sine 





each time the dark passageway was entered a disagree 
able electric shock resuited. In this experiment, which 
was so conducted that strictly comparable results were 
obtained from several individuals, it was first ascer 
tained that the less the difference in lightness of the 
two passageways, the longer it took the mouse to learn 
to choose correctly Next, it was determined tat th 
rapidity of learning varied with the strength of the 
electric shock, which was regularly given as punishment 
for mistakes. When the passageway differed markedly 
the stronger the shock the more rapid the learning 
When the passageways differed slightly, beyond a cer 
tain point, increase in the strength of the shock delayed 
the learning process When the passageways ciffered 
by an intermediate amount, it appeared that a nter 


mediate strength of stimulus was most 





known as the Gerard, has been satisfac 
torily tested in England, and is soon to 
be put through a thorough series of trials 


in this country. 


The Study of Animal and Human 
Behavior 
By Dr. L. K. Hirshberg 

youn study of psychology has branched 

out into two new sciences of animal 
behavior and human behavior. Prof. John 
T. Watson is the leading exponent of the 
department of animal behavior, while 
Prof. R. M. Yerkes now tells the scientific 
world what human behavior is. This new 
science, he says, is only a portion of the 
£eneral science of organic behavior. It 
presents practically the same problems as 
does animal behavior. To learn about the 
human 








favorable to habit-formation. From these 


observations it was possible to deduce the 
following law for the behavior of the 
dancing mouse. As the difficultness of vis 
ual discrimination increases, that strength 
of electric stimulus which is most favor 
able as a condition for the acquisition of 
a habit tends to approach a bare pereep- 
tibility. 

In this investigation there is, first. a 
definite problem: second, a reasenably 

rge number of observational data: and 
third. a law of behavior, for the partie 
ular organism in question. In effect, what 
was done with the dancing mouse mig! 
be done with human subjects, should it 
seem desirable to gain definite knowledge 
of aspect of habit-formation 

Another illustration may be taken f 
the study of imitative acti 








mind” you must perform the 
same sort of experiments as are conducted 
upon animals. 


The behavior of mankind indicates the 


The shocking apparatus used to correct mistakes of animals in learning 


problems. 


The shock is at its maximum never enough to cause pain. 


erally recognized that imit i he 
studied experimentally in an rganism. 
But up to the present most ¢ atious 
of this group of phenome! have been 
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od i imilar in purpose to that of the 

re mewhat more satisfactory oppor 
iat ind compare result It consists, 
presentation to the subject bird or 

1, nor itl or abnormal, of a bunch 


numbered from left to right, one to 


ject is given to understand, veritably 


et experience with the apparatus, that 


one of the twelve keys will yield a certain 


for example, as the displaying of 
esentation of food, the ringing of a 
erimentet! ees to it that in no two sue 
he same Ke the one to be operated 


e to push back out of sight any num 


nd thus present to the subject as few as 
Twe t 

given experiment the observer 

ie key the fourth from the left shall al 
ri t ‘ tlie becomes the task of 
he exp nent to suit his reactions to 

‘ ! the experimenter Only if he 
vuiding idea of the experimenter can he 


after trial, in touching the right key at 


be varied almost indefinitely in 


nd it may be made to elicit numerous 


both of the methods thus briefly 


to elicit general reactive tenden 
t enctio minutely and eare 
4 e indeed tended 1 bring inte 
«le f responding t it given situa 
teri ‘ f lifts nt types or « 
y ind t t ha basis for 
i of reactive tendencies 
fre ‘ od WwW) is it that 
ihe so olte with the ictivities of the 
l ‘ th f min 
eu the first pla ‘ most lowe 
od ‘ confinement, bred 
I ( peu ASE 1 tie ect d 
compuarise ith human beings 
d throug t their lives and 
erimental condition Lecause, then, of 
nd conti bility of lower animals, it 
d mere satisfact to make the pre 
ratio tnd ems defining observa 
beha vic t 1 that of a ma 
be consid ‘ that the time of he 
ss th infinite more than that of a 


ect (on the whole, it seems clear that 

t I tage 1 the early stages of 

etting the ver animals help te 

roblem ind the development 

( e fairly oriented and reasonably 

jue, they may with better effect attack 
human behavior 


What the National Guard Needs 


W. W. Wright, Company E, Second 
Infantry, N.G.C. 


Leacu of the United States. an associa 
ed of m of the nation’s leading men 
earnest effort for an adequate and 
force rhe Army League favors an 
Ari Organized Militia and Re 

" FL intee of CUCE 
in his last message to Cougress ex 
timent being in favor of an adequate 
ked 1 ! in efficient National Guard 
ther than a large standing army The 
\rn League are apparently along these 
ov l cri ! Ee believes 
e of the nation’s military forces should 


men, trained men in every-day 


! might be called on in ease of need 
nute mel of the revolutionary period 
sonable and economical way to maintain 


tury force for defense without the estab 
irge stunding army, then, is through the 
1 

voung men join the National Guard in 


umbers to make it the efficient and powerful 


the nation desires, and what action is 


} 


it appeal to the patriotism of our young 
e them to enlist? 
denied that there is a shortage of suit 


the National Guard and that the War 


nds considerable fault because many or 


the various States are unable to recruit 


um number required by the Government 
reasons for this state of affairs 
ice, the National Guard is no longer to 


as a social organization as it was in 


ien the chief duties required of it were 


iudy uniforms for dress parade or at 


the Dick law several vears ago 


been armed and equipped in exactly the 


as the Regular Army, and it is now a 
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plain business proposition, organized and destined to be 
conducted on a business basis as a part of the nation’s 
first line of defense 

The same is expected of it as of the Regular Army, 
whose regulations it must adhere to, only not so much 
of it. While on duty its members must drill, work, and 
study the same as the regulars, only not so much of it. 

Therefore, why should not its members receive a cer. 
tain per cent of Regular Army pay? 

From personal observations, made during more than 
ten years’ service in the National Guard of three States, 
I believe that the sooner the “Pay Bill,” which has been 
pending before Congress for the past three years or 
more, is passed, the sooner will the National Guard be. 
come the powerful and efficient backbone of our defense 
which the nation needs and desires it to be 

It has been said that you cannot buy patriotism. This 
is very true, but how many men would join the Reaqular 
irmy if they were not to receive some compensation for 
their services? 

The one ereat fault with the National Guard, the seat 
of all the trouble and the cause of the greatest ana ety 
to nearly all company officers, is the lack of suitable re. 
crutts ith which t fill up their COMpPANntes 

Give the average Company commander in the National 
Guard enough good men, and provide a source of avail- 
able recruits to draw from to fill up vacancies which 
constantly occur, and I dare say that he will turn out 


a company to be proud of and one which will compare 


favorably with a company of the Regular Army 
Ile manu captains of the Regular Army would re- 
main in the service if they were required to go out and 


x and hog-tic men and pull them into the service? 
Yet this is practically what company officers in the 
National Guard are required to do to maintain their 


commands 


Each year recruits are becoming searcer and scarcer, 
nd the work demanded of both officers and me be 
comes more exacting. Each year the Government sup 


ies us with more modern equipment, but what can we 
do with new guns and modern equipment, if we have 
not the men to use them’? We are now furnished with 


practically everything required, except the most impor 


tant of a the recruits 

We now have sanitary corps and headquarter com 
I ies. Why not a recruiting service? 

( pany commanders i the Regular Army have 


drilled recruits assigned to them. Company commanders 





the militin have to go out and hunt for theirs, and 
lt many cases it becomes hecessary to ] ce raw re 
cruits in the ranks in orcer to f out their skeleton 
‘ " s When it is considered t t one or two un 
drilled men can | the appearance of an entire com 
pat is it any wonder that National Guard companies 
do not always appear to the best advantage? It dee 

signify that the average militiamas s not well 
d ed 


What would the trmu or Navu of the United States 


mount to if the Government did not hare an efficient 


ecrutting service to supply its enlisted jr mnel? The 
United States spends vast sums of monev annua ly to 
secure recruits for each branch of the service The re 


cruiting branch of the service is as necessary a part of 
the Army and Navy as are their fighting units 
Therefore I advocate the establishment of a reeruit 


ing service for the National Guard Not t 


> secure re 


cruits in exactly the same manner as the Army and 
Navy do, but along somewhat similar lines 

I would suggest that the Regular Army bands be 
brought into play, and that they be detailed by the War 


Department in conjunction with able patriotic speakers 
and recruiting officers, to go to towns where a stimulus 
is needed to induce young men to enlist 

Patriotic concerts by army bands, which, as a rule, 
re not overburdened by their duties at the army posts, 
and speeches by able orators should tend to awaken the 
dormant patriotism in many young Americans and 
cause them to join the National Guard 

Suitable literature, both in cireulars and billboard 
posters, setting forth the advantages and benefits to be 
derived from membership in the militia, should also be 
an aid in securing recruits 


mcue is to 





One of the principal aims of the Army I 
combat the systematic anti-military propaganda of 
various organizations and of certain sections of the 
press, as occasionally shown in apparent efforts to pre 
vent enlistment, and to encourage desertion and dissen 
sion in the existing personnel, 

The general public, perhaps, is not aware that such 
anarchism and un-Americanism exists in this country, 
but it is true, nevertheless, that the propaganda of these 
various individuals and organizations has had the harm 
ful effect of placing the National Guard 


able light in the eyes of some people, and it has 


nan unfavor 


unquestionably prevented many good men from enlist 
ing therein 

The action of the Army League in this respect is a 
f all 


commendable one and should receive the support « 
good Americans. 
Sooner or later the Government may be obliged to 
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take drastic action in regard to this matter. It has 
taken years of unwarranted agitation and abuse to in- 


jure the National Guard in this manner. It will take 


considerable counter action to again place it in the 
esteem of all the people, where it rightly belongs. 

Another point I wish to bring out is the promiscuous 
use of the uniform or parts of the uniform by persons 
unauthorized to wear such. One of the first things that 
officers are required to teach their men is to take pride 
in their uniforms 

What effect, then, does it have on the men of the 
Regular Army or the militia, when they see express- 
men, cab drivers, members of lodge organizations, drum 
corps, ete., wearing the same uniform as they, or so 
near alike as to be undistinguishable to the eye of the 
ordinary layman? These men may be honorable enough 
in their respective callings so far as that is concerned 
put surely they are not entitled to wear the uniform of 
the American soldier, and it is doubtful if such action 
would be tolerated in any other country. It does not 
tend to make the uniform respected either by the men 
of the service or the publie in general, and no doubt 
this is one reason why men in uniform are not welcomed 
in many public places. 

There is a law restricting the use of the uniform to 
the men of the service. It should be enforced to the 
letter 

These are some of the reasons why young men do not 
join the National Guard. These are some of the things 
that should be brought before the powers that be at 
Washington. 


Loading and Firing Submarine Torpedoes 
esa broadly, the submarine is a gun and the 
torpedo is its projectile. Just as the field gun must 
be brought within range and trained upon the target, 
so must the submarine. The range of the submarine 
projectile varies according to the type which is used. 
The latest torpedoes, designed for long range firing, 
have a range of from seven to ten thousand yards. 
These are used on battleships, cruisers, destroyers, and 
other surface vessels. The submarine torpedo is of a 
special type, designed to deliver an unusually large 
charge of explosive at short range 

Experience had during the present war seems to show 
that it is extremely difficult to secure a hit against a 
fast-moving ship at a range of several thousand yards, 
and this in spite of the fact that the most recent tor 
pedoes have a speed of 40 Knots. This is explained by 
the fact that in order to secure a hit on a vessel which 
is moving athwart the course of the vessel which does 
the firing, it is necessary to aim the torpedo a consider 
able distance ahead of the moving ship, so that the 
torpedo and the ship shall reach the same point to 
gether. In order to secure accuracy, therefore, it is 
necessary to Know the speed of the enemy and his dis- 
tance with a very close approximation. It has been 
estimated that during the first battle in the fight off 
Heligoland there were over tifty high-speed ships en 
gaged, all of which were using the torpedo freely. The 
battle, even if the intermission be omitted, lasted sev- 
eral hours; and yet not a single torpedo hit was 
recorded 

The successful torpedo work in the present war has 
been done almost entirely by submarines; and this, of 
course, is due to the fact that the submarine, because 
of its invisibility, is able at times to get so near to the 
course of a passing ship that it can fire its torpedoes at 
ranges of from say 500 to 1,000 yards, at which, if 
the officer in command of the submarine is at all cap- 
able, a hit should readily be made. 

The submarine torpedo, that is to say, the torpedo 
used on submarines, because of its short range requires 
less air capacity and smaller engine power than the 
ordinary type, and the weight thus saved can be put into 
the charge of explosive, which, in the case of the latest 
German submarines, amounts to 420 pounds of ex 
tremely powerful trinitrotoluol. One successful hit by 
such & weapon will probably sink any ship afloat; for 
hot only will an enormous rupture be made in the hull 
of ..e vessel at the point of contact, but the expansive 
enerzy of the gases within the hull will so strain and 
Start the seams of the bulkheads in the vicinity of the 
explosion, that the ship, if she does not go down at 
once, will be filled by the gradual seepage of the water, 
and must ultimately founder. 

Our front page engraving shows the front end of a 
typical submarine, which is provided with four torpedo 
tubes, grouped in the nose of the boat and parallel to its 
longitudinal axis. The tube, or gun, consists of a stout 
and strong bronze cylinder, into which the torpedo fits 
with a contact sufficiently close to prevent the escape 
past the torpedo of the charge of compressed air with 
which the torpedo is fired, and insure its being forcibly 
ejected from the tube. The torpedo, of which the latest 
submarines will carry from eight to twelve, is picked up 
by a chain hoist and swung in front of the breech on 
the tube, and then pushed home by the crew. The 
hinged door at the breech, answering to the breech-block 
of a gun, is then swung to, and locked by turning the 
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hand-wheel shown in the engraving. Another hinged 
door at the muzzle of the tube outside the submarine 
is lifted, and a charge of compressed air introduced at 
the back of the torpedo serves to fire it. As the torpedo 
passes down the tube, a small lever projecting from the 
torpedo is tripped and thereby admits the compressed 
air which drives the turbine engine of the torpedo. 

The tube being fixed firmly in the hull of the subma- 
rine, it is necessary to train the submarine itself direct- 
ly on its object, or somewhat ahead of it, as the case 
may be. This is a difficult maneuver and calls for quick 
work with the rudder. Sighting is done by means of 


the periscope. 


The Current Supplement 

HERE is a gratifying variety in the matter con- 

tained in the current issue of the SctenTIFIC AMERI- 
CAN SupPLEMENT, No. 2056, for May 29th, 1915. Some 
excellent pictures and a short article describe a new 
railway that has been built through a particularly pic- 
turesque region of the Alps from the Rhéne to the 
Rhine. In the solider line is a valuable article on the 
Development of Electromagnetism, which reviews some 
of the newer important problems. The Protection of 
the Strong discusses the results of the practical work- 
ing of systems for protecting the poor and covers an 
interesting sociological question. Making Museums Use- 
ful will appeal to every reader interested in educational 
matters. The impression the public has heretofore had 
of museums appears to be that they are merely deco- 
rative public buildings, but this writer points out for- 
cibly the great educational value of even a small museum, 
intelligently arranged and conducted, even where re- 
sources are limited and the outfit inconspicuous. The 
History of Opium gives a large amount of historical and 
technical information that is both interesting and use- 
ful. There is another of Sir J. J. Thomson's remark- 
able lectures on Atoms and lons, which give the most 
complete exposition of the subject that has been pub- 
lished. The description of the European aeronautical 
laboratories is concluded, and there are a number of 
shorter articles of interest. 


Pavement Patent Sustained 

B Y a recent decision of the Supreme Court of Alberta 

the Canadian patent to Warren Brothers for the 
wearing surface of street pavement, known as the bitu 
lithic pavement, was sustained. The case arose over a 
paving contract in the city of Calgary undertaken by 
the Canadian Mineral Rubber Company, Ltd., in which 
there was practically no question as to there having 
been an infringement, and the matter before the court 
was as to the validity of the patent, No. 88,116, which 
is identical with U. S. Patent No. 727,505; and this was 
fully sustained by the court. This is the first case 
under the Canadian patent, but the United States patent 
has been sustained in several decisions. 

Another decision that has recently been rendered in 
relation to this pavement was in a case where the city 
of Rochester had specified this pavement, a proceeding 
which it was claimed was prohibited by the charter. 
The court decided that this was a distinct “kind of 
pavement” and was not “a particular kind, make, style, 
or brand of material” which could not be specified 
under the charter. 


Home-made Fire Extinguishers © 
N many situations, especially in rustic localities, an 
abundance of hand grenades for extinguishing fire is 
“a very necessary precaution. Many persons who hesi- 
tate to provide themselves with sufficient store of these 
because of the expense will be glad to know that they 
can easily be manufactured at home at a trifling cost. 
A late number of La Nature gives three new inexpen- 
sive formulas for solutions which make excellent gren- 
ades when placed in mineral water bottles, which are 
easily broken when required. 
Hiagnard grenades are flasks containing not quite a 
liter of the following solution: 
Calcium chloride ..... : ; 157 grammes 
Magnesium chloride 56 grammes 
Water en , 797 grammes 
Howen grenades contain a scant half liter of the fol- 
lowing solution : 
Marine salt 
Sal ammoniac 
Water .. 710 grammes 
The Schwenberg “Death to Fire” grenades contain a 
trifle less of the following mixture: 
Marine salt 
Solvay salt 17 grammes 
Water ... .... 928 grammes 


200 grammes 
90 grammes 


65 grammes 


A Novel “Get Out and Get Under.”—Patent No. 
1,136,327 to Frank A. French of Pittsburgh, Pa., pro- 
vides a repairman’s truck which is adapted to receive 
a repairman and his tools and is low enough to roll 
under an automobile. It also has a convenient head- 
,est and is designed to add to the comfort and facilitate 
the work of the repairman. 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column, Anonymous communi 
cations cannot be considered, but the names of corre 
spondents will be withheld when 80 desired.) 


Rufus Porter, Founder of the Scientific 
American 
To the Editor of the Screntiric AMERICAN : 

My acquaintance with Rufus Porter began a com- 
paratively short time before his death. 

In 1879 I was running a printing office in Meriden, 
Conn., and a man came in one day, and asked about 
some printing which he wanted. He had a fiddle bag 
and a fiddle in it, and I judged him to be one of the 
vld-time fiddlers and dance masters. 

He seemed advanced in years, and yet not an old-ap- 
pearing or an old-acting man. I would have placed 
him at about 65 to 70 years of age, instead of the SO or 
so which he actually was. He was of medium height, 
not over 5 feet 6 or 7 inches, I judge, eyes of light blue 
or gray, as I remember them, not requiring glasses, ex 
cept for reading. The general impression that he gave 
was that of sturdiness. 

He had evidently a well-stored mind, and was anu in 
teresting talker on the subjects of conversation which 
came up in our interview. 

Such was Rufus Porter, founder of the Screnriri 
AMERICAN, a typical Yankee of the old school, cne who 
could turn his mind and hand to many things. 

He wanted some printing to use, and as he was lack 
ing money, he wanted to make an exchange of some 
service he could render to pay for it, and feeling an 
interest in the old man, I allowed him to paint a sign 
and did him the printing be wanted. Afterward he 
came again, and wanted to exchange a fiddle and a 
spy-glass for some more printing. I accommodated 
him, and kept them for more than a dozen years after 
ward. I was told by some one who knew him that 
Porter never used the cars in his travels, but always 
trudged on foot to his destination. I think that he 
would have tired out many a younger man. 

It may be of interest in these days of the automobile 
and its tremendous development to know that Kufus 
Porter was working on the plans of an automobile 
and was planning to form a company to manufacture 
the same. 

He showed me the sketch of one, neatly drawn on 
brown or buff drawing paper. A steam carriage, he 
called it. The plan was that of an ordinary carriage, 
with a boiler placed underneath, and using oil as a 
fuel. The engine was of the rotary principle, with 
chain drive. 

Such was his outlook at his advanced age. 

In the non-utilization of his capabilities the world 
suffered an economic loss. He ought to have had a 
conservator over him in the shape of a captain of in 
dustry, or of some syndicate, who would have kept 
Porter's fertile mind at work on new ideas, backing 
them up with capital and business push, and then the 
world would undoubtedly have been the gainer 

Richard M. Hoe. 

In strong contrast to Rufus Porter was another man 
whom I met about three years after meeting Vorter; 
this was Richard M. Hoe, head of the great printing 
machinery firm of R. Hoe & Co. 

Mr. Hoe came into fame by reason of his noted in 
vention of the type-revolving printing press about the 
time of the rounding of the Screntiric AMeRican, Hi 
main patent was issued. in 1544, the year previous to 
the founding, and another important one in 1847. * As 
I remember him, Mr. Hoe was a small man, probably 
not larger than Rufus Porter. He attained fame and 
fortune; Porter did not, yet I am inclined to think 
that the latter was fully as richly endowed mentally 
as the former, and even more so in physical toughness 

Mr. Hoe was brought up in a business of which he 
He made 


a remark which may be considered as an epitome of hi 


became the head, and in it he spent his life 


life-work in contrast to Porter's. In our conversation | 
expressed my doubts as to the probability of machinery 
being ever built absolutely perfect Mr. Hoe deiiber 
ated a moment, and then said, “Well, we try to get down 
a little closer, a little finer each year, and we think that 
we do it.” 

Mr. Hoe gave to the world his best, and was an 
economic success, The conception of Rufus Porter 
a journal for the diffusion of scientific knowledge—-was 
a rich conception for humanity: by the labors of those 
who continued the Screntiric AMERICAN this one pro 
duction of his was redeemed from failure, and has been 
a splendid economic success. 

Hartford, Conn. Ricuarp ATWATER 

In a patent, 1,137,393, Newell T. Fogg of Sanford, 
Me., discloses an apparatus for throwing the rays of 
sunlight into the throat and surrounding parts for the 
purpose of killing bacteria which may have secured 4 
lodgment therein. 
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A Mercury-Vapor Engine 


Increasing the Efficiency of a Heat Engine by Employing a Liquid of High Boiling Point 


ryyo the layman the word thermodynamics suggests 

I something abstruse, something perhaps remotely con 
nected with practical thing Yet one of the funda 
mental mclusions from the principle of thermodyna 
mi is as intensely practical as it is unexpected. The 


maximum efficiency of a heat engine working between 


a temperature ¢, of the boiler and ¢, of the condenser 


is whol independent of the working substance (steam, 
hot air, gasoline, ete.), and depends solely on the 
temperatures ¢, and f It is a common fallacy, among 
perso! t well versed in these things, to suppose that 


for an engine working at a low temperature (as for 
example in the exploitation of the sun’s radiation) 


seme volatile substance, such as ether, would offer ad 


val es over wate! As already stated, this is not 
t te ise, the efficiency is wholly independent of the 
nature of the working substance, given a stated tem 
perature if boller and condenser 


Yet Mr. W. L. R. Emmet, working in the research 


laboratories of one of our most progressive industrial 
enterprises, has recently spent much time and effort 
developing an engine which uses the costly element 


How is this 
The 
that the 


mercury in piace of water in the boiler 


to be harmonized with what was said above? 


explanation is simple enough It is true 
theoretical maximum efliciency of a steam engine work 
(the boiling point of 
pressure) and 100 deg 


that of an 


ing between, say, 677 deg. Fahr 


mereury at atmospheric Fahr 
engine in 
But, a 


would be 


sime as 
K the 


such 


would be exactly the 


f steam 





which mercury vapor t place 


steam engine working at temperatures 


impracti ible, owing to the enormous pressure to which 
the boiler would be subjected A mercury 


effectively at the 


vapor engine 
built to work 
And the 


the efficiency 


tee and has been 


high temperature stated higher the boiler 


temperature, the greater 

To recapitulate, the nature of the working substance 
has no direct influence upon the elliciency of the engine 
Indirectly it affects this efficiency, in so far as it deter 


mines, owing to practical considerations, the tempera 


ture at which the engine can be worked 
then, is 


mercury 


This one reason for Mr. Emmet's labors in 


perfecting a vapor engine 


The 


extremely 


But there ie another point to be considered 
operated, is 
The 
a temperature of some 2,700 deg 


therefore 


steam engine as commonly 
combustion of coal 
Fahr. The 


presented for obtain 


wasteful in one particular 
furnishes 
proper conditions are 
efficiency But owing to the 
of heat 


and, though 


ing a high thermodynami 


properties of steam a large amount must be 
allowed to go to waste through the stack, 
a temperature of 2,700 deg. Fahr. is available in the 
actually about 600 Fahr 
can, at the very best, be made use of in 
Now Mr 


vapor 


furnace only deg (using 


a superheater} 


the evlinder Emmet does not propose to 


work his independently, but to inter 


ite it 


merceury 


cal between the furnace and the steam boiler, so 


advantages of the steam engine will be 


and the additional power furnished 


that all the 
obtained as before 


by the mereury vapor engine will be a net gain 


Whether the type of engine developed by Mr. Emmet 


is destined ultimately to figure prominently in indus 


trial operations is perhaps at the present moment some 


what open to doubt. The prospect seems fairly promis 


ing, as will be seen from the description given below 


In any case Mr. Emmet’s engine presents many features 


{ the very highest interest, owing to the peculiar con 


litiens which have been faced and the ingenious man 
ner in which the problems involved have been solved 

The 
Mr. Emmet in a paper read before the American Insti- 


method applied in his process is described by 


tute of Electrical Engineers, as follows 


Mercury is boller heated by a furnace of 


linary type From this boiler (see Fig. 1) it 


vaporized in a 
passes at a 


pressure near or not much above the 
generator or other utilizer 


atmosphere, to the noz 

of a turbine which drives a 
powel From this turbine it passes to a condensing boiler 
outer surface of tubes which 


where it ondensed on the 


ntain water, and this water is vaporized by the heat deliv 


ered, ar t team produced is used to drive other turbines 
for ar other purpose This condensing boiler is prefer 
vi ot ata leve ' ve the mercury boiler, so that the 
nder i liquid wil run back into the mercury boiler by 
avity without the id of a pump Since the mercury vapor 
ter than the steam, the gases will normally leave 
the me boller at higher temperatures than they have in 
ny ! ‘ re utilize this excess heat in the 

t 1 to convey them, first, after leaving the 
1 heater which raises the returning 

point second, through a super 

steam delivered by the conden 
er und tl 1, thre in economizer which heats 





the feed water for t mdensing boiler and so reduces the 


lowest practicable flue temperature 


Hy ireful study and experimental development, means 


ave been devised for reducing the amount of mercury 


ively preventing it oss or dissipation, anid 


it letectin i! fa uch prevention 


Mr. Emmet then goes on to discuss the disadvantages 
and the advantages of mercury for a heat engine 


The disadvantages of mercury for such a process are 


First, that it is very expensive, it ost being about 60 cents 
per pound Second, that it poisonous and is capable of 
pervading the atmosphere in a very finely divided state in 
the neighborhood of places where the vapor can escape 
Third, there are certain difficulties in confining both the 


although tt! é with methods, 


liquid 


vapor and the proper 


are not serious 











Fig. 1.—Diagrammatic view of apparatus to gen- 
erate power. 


1, mercury vapor boiler; 7, heater for liquid mercury, 


&, condenser boiler 9%, superbeater (steam) 10, steam 


mercury turbine ; 
generator; 24, 


turbine 11, feed water onomizer 13 
21. steam turbine ondeLiser 25, electri 


mercury vapor pipe 











Fig. 2.—Assembly of experimental mercury boiler. 




















Fig. 3.—Second experimental mercury boiler tube. 


advantages a a thermodynamic fluid for the 


First, its boiling points at desired 


Mercury's 
purpose desired are many 
Second, its 
feed, sealing of valve stems, 
sealing of turbine packings Third, it 
used, to air, 
may come in 


pressures are convenient high specific gravity 
makes possible the use of gravity 
centrifugal 
neutral, at the 
iron, and such organic 

contact with Fourth, it carries nothing in solution which 
can adhere to or affect heating surfaces, consequently the 
interior of boiler is always perfectly clean. Fifth, its vapor 
density is so high that it gives a very low spouting velocity, 


and consequently a very simple type of turbine can be used 


etc., and 
is ompletely temperatures 


water substances as it 


Sixth, it does not wet the surface of turbine blades and con- 


sequently gives apparently no erosion Seventh, its volume 
at convenient condensing temperatures ix such that it cay 
be used in turbines without excessive bucket heights. One 


of the greatest limits of design in steam turbines is the large 
area required for the efficient discharge of the low pressure 


steam With mercury vapor, this difficulty does not exist 
Eighth, delivering its heat at the temperature and in the 
manner which it does, the condensing boiler in which this 
heat is used to make steam is very small and simple ag 
compared with a steam boiler Steam boilers transmit ap 


average of about 6 
temperature difference of about 
condenser transmits 


watts per square inch with an average 
1,100 deg. Fahr. A surface 


18 watts per square inch with 20 deg, 


Fahr. temperature difference The mercury boiler is about 
equivalent in dimensions to a surface condenser, and since 
there is no high temperature involved, there will be no poss}. 
bility of scaling or burning High temperature, unequal 


distribution of heat, and the necessity for large heating sur. 
face constitute the principal difficulties of boiler construction, 


All of these are overcome in this method of making steam,” 


As regards the economy to be gained by his process, 
Mr. Emmet remarks: 


tefore entering into the details of experiments or of the 
methods by which it is hoped to accomplish these results, it 
may be well to state the degrees of economy which should be 
accomplished if this Assuming heat 
deliveries to surfaces exposed equal to those in steam boilers 
conditions of temperature difference, gas 
radiation, and turbine efficiency 
under equivalent velocity conditions, 
the calculation shows that in an efficient modern power sta- 
tion the sam delivered to the 
turbines at the same superheat, thus giving the same turbine 
output, and that in addition about 66 per cent of the power 
so delivered can be delivered | turbines, the fuel 


development succeeds 


under equivalent 
velocity, and assuming a 
equal to that of steam 


amount of steam can be 


y mercury 


required being only about 15 per cent greater than that 
which woull be used with the steam alone Thus the gain 
in capacity of an existing station would be approximately 


66 per cent and the gain of output per pound of fuel would 
be about 44 per This upon @ 
vapor pressure 10 pounds above the atmosphere and 


cent calculation is based 
mercury 

icuum of 28.5 inches at the steam turbine outlet 

About 10 pounds of mercury would be evaporated for each 
pound of produced, the pressure being about 
175 pounds superheat 150 deg. Fahr., and the final 
after gas economizer being about 300 
deg. Fahbr The both mercury tur- 
e maintained by the same air pump, means being 
employed to separate all vapor from the air in a 


steam steam 
gage, 
temperature leaves 


vacuum in steam and 


bines can | 


mercury 
suitable cooler 

Experimental data indicate that not more than $10 worth 
of liquid mercury per kilowatt output of mercury turbine 
will be required for such a process, and it is probable that 
with suitable arrangements, this amount can be considerably 
The general application of such a would 
require immense quantities of mercury, but inquiry has indl- 
that the sources of supply are such that the largest 
conceivable demand for such a purpose would not permanently 


reduced process 


ated 
increase the price.” 

Mr. Emmet then 
boiler: 

With a view to developing a design for a mercury boiler 
which would produce the vapor with the practicable methods 
of firing without destructive in the steel and 
total amount of mercury in use, it has been 
necessary to do much experimenting to determine the behavior 
of mercury under boiler conditions The construction of the 
boiler as finally developed is shown by Fig. 2, and the ex- 
perimental unit used to determine its characteristics is 
shown by Fig. 3 

“This boiler is made up of a number of heating units, each 
consisting of an upper and a lower header which are con- 
together by flattened tubes. The flattening 
is to reduce the space which must be filled with liquid mercury 
without diminishing the surface. The curvature is to pre 
vent mechanical strains through unequal expansion caused by 
irregular heating. These flattened tubes are connected into 
the headers by acetylene-welded joints. The tubes are first 
welded from the inside into channel-shaped pieces; these 
channels with the set of tubes connecting them are then an- 
strains incident to the welding. 
After annealing, they are tested with high-pressure air, suit- 
able clamps being used to confine the air in the channels. 
These channel pieces are then welded to steel headers so that 
the whole unit becomes perfectly tight and capable of stand- 
ing a high pressure The headers of these units terminate 
in taper nozzles, which fit into taper holes in the bus header 
at the bottom and into a vapor chest at the top. A curved 
liquid duct connects the vapor chest to the bottom header 
at the hot end so that the heating units which are exposed to 


proceeds to describe his mercury 


temperatures 


with a small 


curved 


nected 


nealed so as to release all 


the greatest heat receive the most direct supply of liquid. 
In these hot units, a larger internal space will be allowed 


than in the units which occupy the cold part of the boller, 
so that the colder part will net carry an unnecessary amount 
of liquid 

“The arrangements of the turbine have been improved as 
the result of experience. The first turbine arranged was made 
from an old experimental steam turbine, and had many joints 
which were difficult to keep vacuum-tight. The new experi- 


mental turbine has only one joint, arranged in a manner 
which has been experimented with and which will avoid 
leakage 

The condensing boiler used in the experiment now in 
preparation is made from a _ standard high-pressure feed 


heater having a water space at the top and bottom connected 
by tubes in the manner customarily used in 
This boiler has apparently worked satisfactorily and produced 
from mercury vapor in the manner expected. It is 
not, however, considered a suitable design for the purpose, 
since’ the temperature differences impose a strain on the 
expanded tube sheets. It is thought that tubes attached at 
one end with concentric circulation after the manner of the 
Nicholaus boiler will afford the most satisfactory method 


such devices. 


steam 
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no violent temperature differences 


for su 
that these condensing boilers can be 


will ex! . 
ree from deterioration and entirely free 
made | ! 

from ! 


e Kashmir Shawl Industry has not only declined 
since the days of our grandmothers, when it gave em 


ployment to over 60,000 people, but has also sadly 


SCIENTIFIC AMERICAN 


deteriorated, according to Consul Henry D. Baker, who 
has been writing a series of able and voluminous re 
ports on the commercial and economic conditions of 
all parts of the Indian Empire. France was formerly 
the best market for these shawls, and the industry ex 
perienced its greatest setback from the calamities at 
tending the Franco-German war. Many of the best 
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495 


shawl weavers have left Kashmir and settled else 
where, while others have taken to carpet making or 
embroidery. French patterns and new colors 
magenta, are beginning to prevail over genuine |] 
dian designs and colors, and the goods are ra 
cheap and showy instead of being real works 


as heretofore. 
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The Heavens in June 


By Henry Norris Russell, Ph.D. 


change in the length of the month which is given above 
rhe average outstanding discordance between the posi 

of the Moon so caleulated and those described by 
the ancient observers is slightly over a quarter of a 
degree It is probable that most of this discordance 


irises, net from the estimates of the Moon's position 


relative to the stars, which could be made under favor 
able conditions with much smaller errors, but from the 
difficulty of determining the time of observation with 


imperfect means at 
that the 


observation and the preceding sunset or the 


the very the disposal of the an 


cients It is believed time between the mo 


ment of 


following sunset, in case of a morning observation 


was measured by means of a water-clock From the 


naignitude of the discordances, Dr. Fotheringham con 


cludes that these small water-clocks, on the average, 


ran wrong by about twelve minutes per hour! 
work of 


observa 


In spite of these difficulties which beset the 


the ancient astronomers, these few recorded 


tions suffice to fix the rate at which the month is grow 


ing shorter with a “probable error” of about one fif 


At Si, 0 
At S o'r 


So 


NIGHT SKY: JUNE AND JULY. 

teenth of its own amount If only we had all the 
observations on which they based their own calcula 
tions, we would be better off, as is shown by the facet 
that Hipparchus, fully 250 years before D’tolemy, was 
able to determine the length of the sidereal month (the 
average period of revolution of the moon among the 
stars) within two seconds of time—that is, within a 
millionth part of its true value—and the length of the 
synodic month (from new Moon to new Moon) within 
a small fraction of a second 

The ancient observations of eclipses show that the 
Moon's daily motion, compared with the Sun's, is also 
growing more rapid, but at a slower rate than the 
motion compared with the stars, so that the Sun, too, 
must be moving a little faster per day through the 


heavens than once it did. According to Fotheringham, 


who substantially confirms an older investigation by 


Cowell, the Sun's “secular advance” amounts to about 


three seconds at the end of a century, which corre 


sponds to a second and a 
half 

What 
singular changes in the lengths of the month and year 
told 


since we ws 


shortening of the year by a 
every century 


the reasons are (so far as is known) for these 
remarking 
the 
minute increase 


we must leave to be next month, only 
the Earth’s 


standard in ail our measures of time, a 


here that, rotation as 


in the time required for this rotation, i. e., in the length 


f the day, would make the number of days in a month 


or a year smaller, and so cause an apparent decrease 


in their length 


due only to the slowing of all our clocks 
The Heavens. 
As our map shows, the most brilliant part of the sky 





lock 
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Studying the Acceleration of the Moon 


is now in the southeast and south Its splendor arises 


less from the bright stars within its confines than from 


the magnificent region of the Milky Way, which extends 


from Aquila southward through Sagittarius inte Scor 


great star-clouds in this neighborhood send 


light than the 
their vicinity, yet most of their 


pio. The 


individual bright stars in 


light 


us far more 


from stars 


comes 


too faint to be seen with any but the largest telescopes. 


The possessor of even a small instrument, however, will 


find innumerable fine star-fields and beautiful 


nebulke and clusters, which will richly 


many 
repay his study. 
One cluster in particular, between A Seorpii and y Sagit 
tari, is a splendid object, even in a field-glass 


Scorpio itself, now fully in sight, with the sweep of 


its tail curving down to the southern horizon and up 
ward again, is the finest constellation in view. Fol 
lowing the Milky Way upward and to left, we reach 
Sagittarius; then, beyond the star-clouds, Aquila; later 


finally Cassiopeia, low 
Minor 
Bear is fully displayed in the 


Cygnus, with Lyra above, and 


in the northeast Draco and Ursa are high in 


the north, and the Great 
and near set 


northwest. Leo is due west 


ting, and Virgo is higher up, in the south 
west. totes, Corona, and Hercules are 


grouped about the zenith, and Ophiuchus 


and Serpens are on the meridian in the 
south. 
The Planets. 
Mercury is evening star until the 26th 


that date Ile is 
visible during the first of June 
little after % I. M., but 


disappears in the twilight before the mid 


and morning star after 


well week 
when he sets a 
dle of the month. 


Venus is a morning star in Taurus and 


is now pretty near the Sun, rising at 3:10 
A. M. in the middle of the month, just 
= before daybreak. 
5 Mars is likewise a morning star, in 
3 Aries and Taurus, rising about an hour 
= earlier than Venus 
Jupiter is in quadrature with the Sun 
on the 19th and is due south at 6 A. M 
on that date. He is in Pisces, close to 


the vernal equinox, and rises about 1:15 
A. M. at the beginning of the 
11:30 P. M. at 


Saturn is an 


month and 
its close. 

evening star in Gemini 
and is very close to Mereury at the begin 
falls 
him in the sky, so that he will be the first 


On the 2Sth 


ning of the month, but later below 


of the two to be lost to view 


he is in conjunction with the Sun and 
lock uly becomes a morning star. 


Uranus is in Capricornus, and comes to 
the meridian at 3:40 A. M. 
of the 
ible in the early evening at the beginning 


in the middle 


month. Neptune is in Cancer, vis 


of the month, when he sets at about 10:30 


P. M., but lost in the twilight before its close. The 
Moon is in her last quarter just before noon on the 4th, 
is new at 2 P. M. on the 12th, in her last quarter at 


® A. M. on the 20th, and full at 11 P. M. on the 26th 
She is nearest us on the 26th and farthest away ou the 
lith She is in conjunction with Uranus on the 2nd, 


Jupiter on the 5th, Mars on the 9th, Venus on the 10th, 
on the 14th, Neptune op 
Uranus again on the 29th. 


Saturn on the 13th, Mercury 
the 15th, and 
with 


The conjune 


tions Uranus are close, but not observable from 


this part of the world; the others are wide. 
At 7 A. M. on the 22nd the Sun 
northern declination, and, in the phrase of the alma 


reaches his greatest 
nacs, “summer commences.” 

Comets. 
Mellish’s comet, though a fine circumpolar object this 
southern observers, has from 


month for disappeared 


our view, to return only as a telescopic object, when it 
regains a declination at which we can observe it. It is 
probable that it can be followed telescopically all this 
year and the next. 

A new comet was discovered on May 
at La 
by telegraph 


16th by Delavan 


Plata, Argentina. Its position, as communicated 


recently, was in 0 hour and 33 minutes 


Right Ascension and 2 degrees 5 minutes south declina 
tion, which places it in the constellation of Cetus, about 
15 degrees east and 1 degree north of the present posi 
tion of Jupiter. The comet is described as “visible in 
it small telescope.” 

No information regarding its motion is available at 
the date of writing. 


Princeton University Observatory. 


























An old German hand-driven wheel-chair. 


Measuring the Twisting Strength of Steel 
By Robert H. Moulton 


. em manufacturers of a well-known motor car have 
t1 t 


} 


alled in their laboratory a new torsion test 


ing «le ¢ for measuring the twisting strength of steel. 
There y one other machine of the kind in exist 
ence, Which is now being exhibited at the San Francisco 
Ex positic nd has been purchased by the Japanese 


Ihe ovel part of the machine is the autographie at 
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ection It 


the new hall of thi 


shortly be installed it 


shown along with other previous enlarged 


figures of the mosquito, fly, and flea, which have been 
These are to form a part 


described in this journal, 


of a new and comprehensive military hygiene exhibit 
illustrating the dangers of insect-borne and other camp 
diseases now being assembled under the supervision of 
Curator Winslow. This human welfare exhibit might 
be said to be the first attempt made in a pure Natural 


ird man as after all one of the 





History Museum to re 
most important animals. 

The model of the louse, an 
reproduced, is being prepared by Mr. Matausch, an ac- 


illustration of which is 


complished preparator attached to the museum, and will 
show the insect magnified a million times, 


The Evolution of the Wheel-chair 
came into general use in 


W HEN the wheelbarrow 
Kurope in the middle of the thirteenth century, 


it was described as being, among other things, “a com- 
fortable means of transporting invalids and other per 


sons,” and we see in an early print taken from a six 


teenth manuscript, what perhaps, be a 


prototype of that wheeled conveyance, man-pushed, seen 


century may, 
on the Atlantic City boardwalk to-day! 

Long antedating the awkward wheeled conveyance of 
the thirteenth century, “invalids and other persons,” in 
cluding the dark-eyed beauties of the Orient, traveled 


more or less elegantly in litters slung on poles and car- 


ried by four bearers. Due, no doubt, to the lack of 
dignity in barrow riding (since we are assured of its 

















A twentieth century electrically-driven wheel-chair. 


the use of the wheel Bath chair resulted. One cau read 
ily understand how being trundled around in a 
chair would fail to satisfy a craving for locomotion, for 
the development of the motor chair seems to ha 
about not solely as an expedient for movi: invali 
but also from the 
And so, 


dissatisfied with palanquins, 


desire for the pleasure o 
out exertion. mankind having at length crown 
wheeibarrows, Sedan and 
Bath chairs, we find an article in the Journal de Paris 
for the 27th of July, 1779, announcing the invention of 
the first velocipede. 

This swift and fearful vehicle consisted of a wooden 
bar rigidly connecting two wheels placed one before t 
rider seated astri 


other, propelled by the 


the bar and pushing against the groun 





ti t, which records in ink the torsion curve of the 
parti ir part under test Formerly this measurement 
wa calculated more or less accurate- 
ly | attendant The capacity of 
the machine is two hundred and thir 
ty thousand inch-pound It will test 
round, square, flat, or irregular specimens 
fre one eighth of an inch to two and 
one half inches in diameter, and up to 


length 


The machine is operated by a variable 


speed otor and two systems of clutches 
ft is automatic and autographic, the bal 
ance weight being operated by an electric 


clutch, the curve of the autographie part 


being taken on a drum driven through 
differentia rearing 
The specimen to be tested is placed in 


position in the jaws of the machine, the 





geari thrown into operation, and from 
tl point the human element does not en 
ter or is the machine again touched by 





machine was 


“Gentlemen's 


rare 


Hlobby-hor * and 


with his feet 
called the 
immediately became so popular that it was 
Lali Liobby-lorse 


with a neat seat like a 


followed by a 


which was built 


lunch counter stool rising from a 
bar near the ground so that the lady might 
scuff the path in a seemly manner rhe 


hobby-horse, however, was halted in hi 


wild career by the melancholy ac tie 
that “this form of exercise gives rise to 
a disease of the leg Phereupon an ar 


th 


rangement was developed whereby 


frout wheel was rotated by a hand-crank 
for strange to say, a gearing for foot pow 
er Was not thought of until consideralh 
later. An odd type of an old band-driv 
wheel-chair appears in a German prh 


Die Techni which shows at 








the operator until the broken 
removed The 
livers a complete curve, showing the exact 

throughout the 


pieces are 
autographic mechanism de 


performance of the tested piece oper- 


ath 


Model of the Typhus Carrier 
T HI horrors of 


in addition to the 


shock of the present 


borne disease 
battle 


pestilence, a vermin 


awful sufferings on the 


field, is the latest European war, 


for the dreadful scourge of typhus fever has already 
claimed thousands of victims in Serbia. This deadly 
pestilence of olden times, which must be clearly distin 
guished from typhoid fever, has almost disappeared from 
civilized countries in times of peace, and is a striking 


example of the relation between cleanliness and health. 
Typhoid fever was once confused with typhus fever, and 
different 


was like the more common 


when it was recognized as a disease it was 


named typhoid because it 


Machine for measuring the torsional strength of steel. 


comfort) the use of the hand-pushed wheeled vehicle 
of the sixteenth century did not become popular, and we 
find a reversion to the old-time palanquin in that the 


typical light vehicle of the eighteenth century is the 
Sedan chair. 

This chair was a portable box with side windows and 
a roof which opened to allow the occupant to stand 
when entering. It was entered by a hinged doorway in 
front, between the two poles by 


These chairs were often beautifully dec 


which a pair of chair 
men carried it. 
orated, some of the greatest French pastoratists em 
bellishing the panels with the most exquisite paintings. 

Sedan chairs, with the that the 


tilted, were also used to carry invalids 


poles so arranged 
chair was not 
up and down stairs from their beds to mineral baths, 
and in connection with various baths and health resorts 


beldhaus’ 
enterprising gentleman evidently using all 
his energy to push himself along 

The motor chair seems to have come into existence 
in connection with the bicycle from the cyclist’s desire 
to take 
could not do a share in the propulsion, for we find 


Bicyeclett 


companion a lady or invalid 


along as a 


pleasant pastime advocated in La 


wherein is described a two-wheeled wicker hair at 
tached to a bicycle 
A different aspect of chair cycling appears in 1890 


This was what was known as the “Coventry chat: 


spacious tricycle with wicker body 


wan sat on a sort of footmau’s seat and pedaled 


ing by means of a handle running under the chair-hod) 


from the small wheel in front. This elegant vehicle was 


meet the requirements of those who 


declared to “fully 
move in the inner circles of society.’ Thus we see the 


actual motor chair nd it is onl it 


inception of the 


natural sequence that four wear later 





and more deadly scourge. Typhus fever 
wa formerly also called “camp fever” 
and “jail fever.” because it raged so ter- 
ribly under the unsanitary conditions 
which prevailed in these and other ver- 


min haunted places In every century 


tvphus fever has followed in the wake of 
During the Thirty Years’ war it 
victims than did the weapons 


armies 
claimed more 
of the contestants. It was the terror of 
the Napoleonic campaigns, and decimated 
the French already 
and morally by the terrible re- 
During the Crimean 
both the French and 
especially the former. 


army, demoralized 
physically 
treat from Moscow. 
war it decimated 
English armies 

It was only six years ago that a French 
Nicolle 


investigators, 


followed by several 
that the 
verm of this disease is curried from person 
the bite of the louse 


bacteriologist, 
American showed 
to person, mainly by 
and perhaps, at times, by other vermin. 

At this opportune moment there is being 
constracted at the Museum of Natural His- 
York, a 
enlarged model of this devastat 


tory, New realistic and most ac 





curately 





there appeared in London Werk, “Will you 
please give full instructions as to how to 
drive an invalid chair by electricity?” t 
which the following answer was given 
“To do this a motor that wonld de ) 


about a quarter horse-power would be re 


quired, and this would have to be driven 
by means of accumulator You would 
I am afraid, find that tl accumulate 
would take up a lot of room in the chai 
ond if you had no means of recharging 
them, you would require an « ‘ d 
dynamo I think that you | find fi 
cheapest and most satisfactor vay ist 


hire a boy to push the chair 


This suggestion, however wo : 7 
runner of the present day electri hes 
chair, which, however primitive it may 
appear a century henc« j ‘ 


narvel of ingenuity beside the hobby 


horses of the past, and would have seemed 
a piece of witchcraft in the days of th 
early wheelbarrow. 

This unique vehicle is attracting much 


uttention just now at the San I 





and San Diego Panama-Ps os 





pest. It was planned under the direc 
tion of Dr. C. BE. A 


the Departmetit of Public Health, and will 


Winslow, curator of 


Enlarged model of typhus carrier in the Museum of Natural History at 


New York. 


tions where several hundre 


(Concluded on pa 
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Bathing train of the German army. The bathing water tank car. 

Mobility in Modern Warfare ; weight of the steam tractor. Some time 
ryy iil - randon fetus ago this machine was wrecked by break 
| \ i j a : ing through the ice of the lake when it 

inded i hilit — encountered a triangular crack. The trac 
' i a ¢ tor went to the bottom, carrying with it 
i ; a the driver, who was drowned. The water 
aie ‘ ™ ; , ; is about fifty feet deep at that spot. How 
, d t} ever, the machine was raised and repaired 
ble ain Motot It is still at work when the ground is cov 
, rf P ave done ered with enough snow, and can haul 
these « ‘ One of twenty cords at a load over common roads 
he enorn ra ne.n and bad hills. 

ed \ , hia 
| 1} ( i f the Making Electromagnets.—An electro- 

i hea d tra f magnet is one of the most difficult things 

" for an amateur to make without the use 

i t g d of machine tools To make an electro 
I red graphed klande magnet entiretls by hand, the core is made 
ind } t Allie ‘ ed t of strips of thin sheet iron cut to the re 
TL their el f quired size and assembled \ spool is 
’ { i ccusi ' | made from sheet zine by tracing out a 
mr othe two photograpl ‘ fa figure that will fold around to make (a 
m neaceful character. buf a , Huge German tractor used in Poland. square section to envelop the core, while 
do #it init the four ends are bent out at right angles 
The German army has in use a tra to form the spool flange. But as such 
peciall netrueted for bathing hic flange is incomplete, it is reinforced and 
can keep ‘ touch with the men at also insulated by a heavy cardboard split 
the front '" irs f e » ‘ washer which is fitted on Wood should 
tende vater tank car, three car always be avoided on account of breakage 
fitted up for hot baths, and several cars The main part of the spool can be insu 
fitted with separate compartment rhe lated by a paper wrapping. Such a lamin 
ni tal thout 2.300 gallons of ated magnet has the advantage of being 
water. and about fifty soldiers can bathe flexible, and the poles can be spaced at 
» time different distances apart. 
Log Train Locomotive A Novel Ball Rolling Toy.— Domenico 
(; ASOLINI ha displaced steam at Ronconi of Chicago has patented (No. 
A iirewer Lake, Maine, for hauling logs 1,132,796) a toy in which doll figure: are 
mit of the North Woods. The accompany seated one at each end and one at the mid- 
ing photograph shows an interesting tra dle of a table and motor mechanism beneath 
tor on sled runners, which ts equipped the table operates the arms of the dolls 
with a cate ir type of propeller driven at the table end to roll a ball back and forth 
by a powerful gasoline engine. Caterpillar between the end dolls and also moves the 
tracth is tai r travel through snow head of the intermediate doll to cause it 
lhe machine weighs seven tons as against to appear to follow with its eyes the move- 
thirteen or 1 which is the common ment of the rolling ball 




















\ gasoline caterpillar tractor hauling a log train at Brewer Lake, Maine. 
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RECENTLY PATENTED INVENTIONS | 





These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the ScIENTIFIC 
AMERICAN 

Pertaining to Apparel. 

APRON G. A. STEINER and W. F. TUCKETT, | 
33 E. bt South St., Salt Lake City, Utah. 
This invention has reference particularly to 
aprons worn by butchers, bakers, waiters, bar 
tender t and it is the object of the im 
provement to prevent the tangling and tearing 
f the tapes or tie strings during the washing 
proce 

COSTUMER.—T. P. Forman, 95 Bank St., 
Waterbury, Conn The standard or stem of 
the costumer is a tubular metallic member hav 
ng integral feet formed at the bottom thereof 
yy splitting the tube longitudinally and spread 
ing the split portions outwardly and down 
ward in radial relation to the stem, so as to 
provide a wide supporting base, the upper end 
f the stem having a head provided with a 
series of large and small hooks for supporting 
coats, hats and the like, said head being formed 
integral with the tubular stem or separate 
therefror 

WARDROBE H. A. Roar, Jr., 1007 N. 3rd 
St., Harrisburg, Pa rhe object in this inven 
tion is to provide a device especially designed 
for travelers, and having mechanism for per 
mitting it to be easily attached to a fixed sup 

WARDROBE. 
port or deta d therefrom, and capable of 
folding into s 1 mpass for transportation 
and rag and providing when in place pro 
t tas garments of different 
character 

UNDERWEAR Rk. D. Omar, Indianapolis, 

Ind rhis invention has for an object to pro 
vide a garment having the characteristics of 
a union garment and form separable parts ar 
ranged end to end It provides underwear 
substantially continuous throughout but sepa 
rable substantially centrally whereby there 
will be an upper and lower garment or part 
when separated 


Electrical Devices. 


TERMINAL CONNECTION FOR SPARK 
PLUGS.—J. P. BiacveL_r, 234 North Broad 
way, Nyack, N. Y This invention provides a 
terminal connection for spark plugs and sim 
ilar devices arranged to permit of convenient 
attachment of a clip to the central electrode 
member of the spark plug and to prevent los 
ing of the nut employed for fastening the clip| 
in position on the spark plug 

SPARK PLUG.—J. A. GILBERT, Box 163, 
Cocoa, Fla. This invention provides a plug 
which is capable of giving a multiplicity of 
sparks, thereby insuring the explosion of gas 
in the cylinder upon which the spark plug is 
located It provides a spark plug having a 
plurality of spark gaps in series, these gaps 
being arranged in a substantially circular arc 
around the bottom of the plug. 


Of Interest to Farmers. 


POTATO FORK A. H. Kortrecum and F. 
taus, R. F. D. No. 6, Long Prairie, Minn. The 


invention pertains to potato forks, and the ob 
ject is to provide a simple, strong, and handy 
fork whereby or similar articles can 
be handled efficiently The fork is adapted to 
engage a proper load and to maintain the same 


potatoes 





even when vacillated in handling 
STUMP PULLER M. MuLuins, 950 22nd 
Ave., Seattle, Wash The inventor makes use 
of a frame provided with a longitudinal guide 
way, a driven drum journaled in the said 
frame, a cross-head or carriage mounted to 
lide in the guideway, sets of frame sheaves 
journaled in the frame, a set of cross-head 

= se 
STUMP PULLER, | 
|} earried by the user. 

sheaves journaled in the cross-head and ar SEWER CLEANING MEANS.—A. Borne 
ranged opposite the frame sheaves, a cable| MANN, 96 Main St., tettendorf, lowa. The 
fixed at one end to the cross-head and wind-| prime object of the invention is to provide 
ing at the other end on the drum, the cable| means whereby to hold the pressure of the} 
flushing head in the sewer pipe and cause a 


passing around the frame sheave and the cross- | 
head sheaves, and a flexible pulling connection | 


| 
© pulled and connected 


engaging the stump to 
with the cross-head 
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CARTON.—S. GoopkiNp, 825 W. 179th St.. APPARATUS FOR DISPENSING BEV 
New York, N. Y. This invention provides aj BRAGES.—A. LaNnpGrepe, 1724 Barnes Ave., 
learton which may be used for keeping cereals| Van Nest, Bronx, N. Y., N. Y¥. Among the ob 
| clean and free from dust, the carton being so| jects of the invention is to provide connections 
| | between a barrel or series of barrels of beer 
in a cellar and the faucets at the bar on a 

higher floor, such connections being of a pecu 

liar construction adapting them especially for 





CARTON, 
constructed that when it is opened, one of its 
parts will serve as a spout and another of its 
parts will serve as a means to retard the flow 
of the cereal from the carton to the spout 
Of General Interest. 

BRUSH.—C. A. FoGarty, 39 Wyona St., 
Brooklyn, N. Y., N. ¥. An object here is to 
provide a simple, convenient, inexpensive, and 


looking brush in which the bristles of the 
doubled up that the same cannot 
fall out the support therefor. The in 
vention provides a brush which reinforces the 
stock at the handle and thereby stiffens it 

MOLD FOR CONCRETING PILES S. 
CHAPMAN, 1035 Baum Ave., St. Petersburg, 
Fla This invention to a for 
applying a covering of concrete to piles after 
the latter driven It provides a 
mold constructed and arranged that it 
applied and removed from the piles in water 
of any reasonable depth without the assistance 
of a diver 


neat 
stock are 


so 


from 


relates means 


have been 
sO may 


be 


UMBRELLA KATHERINE CC. Hort, 13 
Chestnut St., Schenectady, N. Y. This inven 
tion provides means for securing the cover in 


service relation rapidly and with increased fa 
cility ; provides means for mechanically mount 
ing the umbrella upon its 
and provides metallic members for holding 
the frame, in lieu of 
constructions 
PROTECTIVE TURRET.—R. B. Everett, 
Yazoo City, Miss. This bullet-proof turret may 


frame ; 
the 
conventional 


cover of an 


cover 
stitched 


on 


be placed in a bank or similar building in 
which money or valuables are kept, or which 
may be placed in a prison, or mounted on an 


automobile, or mounted in the express or bag 
gage car of a train, or any suitable car of a 
train, and which may be occupied by a guard, 
who protected from bullets or of a 
burglar or robber, the construction being such 
to allow the guard to from within 
turret with a minimum chance of himself 
harmed. 

DINNER PAIL.—J. SHewan, Niagara Falls, 
N. ¥ In carrying out this invention the pur 
pose is to provide a dinner bucket comprising 
a plurality of super-imposed compartments, 
adapted to receive separate articles of 
and removable from the other, 

being provided for sustaining the. said 


is shots 


as shoot 


the 


being 


each 
food 
means 


each one 


























DINNER PAIL. 


sections one above the other, the sections being 
telescoped one with the other, and the retain 


ing means being also adapted to retain the} 


or when 


each 


sections telescoped 


within 


compartments 
other, which thus provides a com 


paratively small package which may be easily 


sudden ejective impulse of the flushing water, 
to effectively any collected 
from the 


whereby remove 


matter sewer 


| 
Ave., 


|} ber which 


| which 
| 


OOOOTFT! 


being readily cleansed and kept in a 
condition 
NON-REFILLABLE 
and G. A. 
leans, La 


sanitary 


BOTTLE L 
HASSINGER, 307 Camp St., New Or 
An object here is to provide a stop 





| per which may be fitted into the neck of a 
bottle and which embodies means to permit 
|; permanent flow of the liquid from the bottle, 


| 





NON-REFILLABLE BOTTLE. 

but to prevent refilling of the same. The in 
vention also provides means for preventing the 
retraction of the stopper from the bottle neck 





after the former has once been positioned 
therein. 

SIPHON HEAD.—A. A. Pratt and J. Zou 
LINGER. Address the former, W. 20th St., 
New York, N. Y. The purpose here is to provide 
a siphon head arranged to permit of convent 
ently opening or closing it without the use of 
the elaborate mechanisms now generally em 
ployed To accomplish the desired result, use 
is made of a spout mounted to rock in the cap 
of the head and controlling the outflow of the 
liquid 

CARTRIDGE HOLDER.—-G. Seroeerr, 4052 
Market St., Philadelphia, Pa The prime ob 
ject of this invention is to provide a cartridge 
holder whereby to load simultaneously all the 


chambers of a magazine fire-arm In carrying 


out the invention use is made of a plurality of 


individual elements, each being provided with 

means to detachably hold a cartridge 
TRUNK.—M. Cnerry, Jr., 226 Sth Ave., 

New York, N. Y. This invention relates more 


to adjustable adapted 
corner of a tray hat 

An object is to provide a trunk 
ordi 


particularly 
to the 
similar object 
which 
nary 


an support 


carry or a or a 


with a tray, an 
as a hat trunk 

RECEPTACLE COVER AND SPOUT 
BLUME, 1405 Sth Ave., Brooklyn, N. Y., 
The invention relates more particularly 
cover and spout for a milk bottle It further 
relates to a combination cover spout for 
receptacles to 
the receptacle sald 
nation cover mouth 
the receptacle. 


can be utilized as 


trunk, or 
M. 
m.. z. 


to a 


and 
adapted remove 
the 


means 
before 


having 
stopper 
spout 


combi 


and engages of 


Hardware and Tools. 


STEP LADDER.—F. J. Caronia, 1684 
New York, N. Y The object of the 
vention is to provide a new and improved step 
ladder provided with side braces for steadying 
the step ladder sidewise, and arranged to per 


3rd 
in 


|mit of conveniently folding the side braces 
when folding the usual leg frame onto the back 
|of the ladder 

LEVEL.—T. Covenuixn, 1208 Clay Ave 
Bronx, N. Y., N. Y. The level has a level mem 


rotatably disposed in a 
annular flange 


is normally 


circular opening in a frame, an 


| being provided having orifices at recesses in a 
| serrated disk and which 
the 
provided, 


threaded 
screws 
in the 


register with 
member that 


be disposed 


in level 


are 


orifices 


80 


may 








LEVEL. 
recesses for holding the level member in ad 
justed position. The level member is in two 


parts, which are normally held together so that 


the part with the threaded orifices may be 
moved away from the other part which moves 
the screws, to permit of a readjustment of the 
disk relatively to the teeth on the frame which 
engage the serrated edge of the disk. 

SAW JOINTER.—E. C. MANTeRoLaA, Call 
Freire, No. 84 Quillola, Chile. The general ob 
jects of this invention are to improve and sim 
plify the construction and operation of tools 
of the character referred to so as to be reilable 
and efficient in use, and so designed that the | 


BERGER 


499 


jointing or évening of the saw teeth is accom 
plished automatically the tool 
along the saw. 


KNIFE BLADE. 


as is moved 


T. A. Beecuer, Cockrane 
Alberta, Canada. The purpose of this improve 
| ment to provide a knife blade whereby in 
trimming the nails the knife will cut the 
same to the quick, which blade will easily and 
quickly trim the nails without any of 
injury to the flesh and thereby blood poisoning 
in. 
PRUNING W. R. Barre and UH 
A. Barr, 231 Oakiand, Cal The 
shears are adapted to be employed r pruning 
the limbs of trees, the branches of or 
Vines, and objects of the invention are to pro 
vide an of relatively 
blades whereby force exerted by 


is 


not 


danger 


set 
SHEARS 


Grove St., 


oad 





bushes, 


movable 
the 


arrangement 


the user 





PRUNING SHEARS, 


be most provide 


will effectively applied to 
blades and operating means that wil! result in 


a clean, smooth cut without bruising the bark 
or injuring the pruned member, and to provide 
blades that may be sharpened with the greatest 


facility 


REAMING BITS FOR PROSPECTING 
DRILLS.-W. T. UNDERwoop, 2230 Ridge Park 
ve., Birmingham, Ala. The invention relates 
to reamers, or expanding bits, for use in driiling 
holes for prospecting, and for other purposes 
fastening bolts in a rock in order to anchor 
structures, such as buildings, towers, bridges 
trestles, et« It provides a reamer or bit for 
enlarging the hole in those portions extending 
through troublesome strata in order to accom 
modate and fasten the protecting casings or 
sleeves 

COMBINED PIPE WRENCH, CUTTER 
AND DIE.—E. A. NeLson, 210 EB, 48th 8t 
New York, N. Y Among the objects of this 
invention is the provision of a tool or impk 
ment adapted to reach down into a casing tx 
neath a pavement for the manipulation of a 


gas standpipe, the upper end of which ts com 


monly located below the surface of the pave 
ment within the casing 
DOUBLE ACTING LAVATORY HINGE.—) 








KATZENBERGER, 215 West Huron &t., Chicago, 
Il} The invention relates particularly to an 
improved double acting hinge w! > may be 
easily fitted to a door or support of any thick 
ness. It provides a hinge with a center hay 
ing a barrel at each end arranged on one side 
thereof and associated with a box flange de 
signed to connect the hinge with a suppert 
THREAD GAGE,—C., L. Baitaey, 37 Herman 
St., Glen Ridge, N. J The inventor provides 
a thread gage more especially designed for u 
by machinists and other mechanics and ar 


ranged to enable the user to quickly and accu 


rately determine whether the thread of a 
screw, bolt, tap or similar threaded articie is 
of the correct size or not 

PERSPECTIVE FINDER.—©. V. TiomMann 
18 Walnut St Worcester, Mass The inven 
tion provides means for ascertaining the cor 
rect perspective angle of distant objects; pro 
vides means for demonstrating the convergence: 


of boundary lines of said objects and shows the 


vanishing point for perspective drawings; pro 
vides for aiding and teaching elementary per 
spective and free hand drawing, and more par 
ticularly in the teaching of the rules relating 
|} to, and for familiarizing the scholar with the 
| method followed in applying the same to p 
spective drawing; and provides means for di 
posing in definite arrangement, the fleld of 
Vision to which a drawing is to be limited 
Heating and Lighting. 
ELECTRIC WATER HEATER.—C. H. Quin 
LAN, Amsterdam, N. Y. The invention has for 
its object to provide for conveniently and 
quickly heating a quantity of water or other 
liquid Among other advantages, the inven 
tion is handy and ready of application; it is 
useful in the sick room and for general pur 
poses; and it is a great boon especially for 
house renters and house-rooming peopl 
WINDING DEVICE FOR DROP LIGHT 
C. V. Jounson, 616 Sbhrader St., San Francteco 
Cal. This invention relates to extension or 
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=e ti ¢ - in a tub by rubbing and mnventiona ol of typewriting machine to| vide an inexpensive, simple and balanced pump, | 142 27th St., New York, i... Y. The scow is 
@action action which the attachment ts applicable for the pur | To carry this object out the inventor employs arranged to permit of safely carrying a load 
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to a dumping place out at sea, to permit al-| 


most in any kind of weather discharging the 
joad without requiring extra power, and to} 
prevent scow from being unduly strained 
when jected to the heaving, pounding ac 
tion of at ugh sea 

SHAPING ROLLS FOR HORSESHOBR| 
BARS.—L. T. Pace, P. 0. Box 104, Wareham, 
Mass. This invention provides for mechanically | 
creasing and partially punching the bars from 
which horseshoes are subsequently made; pre 
yents the creeping or misregistering of the rolls 
with th mars and shoe-forming sectors there 
of; and reduces the friction offered to the bars 
by the rolls when passing therethrough. } 


PROCESS OF AND APPARATUS FOR 
MAKING RECEPTACLES.—E. A. CLaus, 156 
67th St.. Brooklyn, N. Y., N. Y. This inven 
ates to a process of making receptacles 


tion r¢ 
such as milk bottles and the like, and refers 
more particularly to a process of this kind, 
which consists in introducing plastic material 
into a mold, in causing the viscous material to} 
be spread upon the inner surface of the mold, 
and in introducing fluid under pressure into 
the mold to press the material against the 
walls of the same 

BORDER CUTTING MACHINE. —W. H. 
WaLpron, care of John Waldron Co., New 


Brunswick, N. J The invention relates to the 
manufacture of wall paper, and its object is to} 
provide a machine arranged to enable the at 
tendant to keep the design printed on the bor 
der in register with the cutting roll, to insure 
accurate cutting of the border along the con- 
tour of the imprint 

STAMP SUPPORTER FOR CIGARETTE 
BOX STAMP APPLYING MACHINES.—J. 
IpAkRA, Habana, Cuba. This invention has for 
its objects the provision of means for support 
ing the stamps in outstretched relation beneath 
one of the delivery positions of the box, where 
the same is placed to receive the stamps; and 
to provide means for preventing misregister of 
the stamps employed with the boxes to be sup- | 
plied therewith 

PICKER HEAD CHECK.—A. A. PErKINs, | 
22 Minerva Ave., Sanford, Maine. The aim of 
the invention is to provide certain improve 
ments in picker head checks whereby the vary 
ing qualities of the cam are increased and the 
spring for pressing the cam is concealed within 
the same, thus forming no undesirable projec- 
tions | 

PROCESS OF AND 
MAKING RECEPTACLES.—E. A. Ciavs, 156 
67th St.. Brooklyn, N. Y., N. ¥. The inven 
tion relates to a process of making receptacles | 
such as milk bottles and the like, and more 





APPARATUS FOR 


particularly to a process which consists in in- 
troducing plastic material into a mold, in caus- | 
ing the viscous material to be spread into the | 
inner surface of the mold, and in introducing} 
fluid under pressure into the mold to press the| 
material against the walls of the same. 

WORK TABLE GUARD FOR POWER! 
PRESSES.—J. W. Sweeney, 117 W. 79th St.,| 
New York, N. Y. This improvement refers to 
automatic guards for use in connection with 
the work table of stamping and 
other power presses, whereby the workman is 


punching, 


prevented from keeping his hands in such posi 
tion with respect to the work that they are 
liable to be injured by the machine in perform 
ing its operation 

ADVERTISING CLOCK Il. Minter, 110} 
Greene St. New York, N. Y. This inventor 
provides means for projecting to any suitable 
distance and forming in any desired size the} 
simulation of an illuminated clock face. 
provides means for projecting time, in the man-| 
ner stated, in a satisfactory way to different | 


distances, and providing also means for dis 
playing upon the clock face a suitable adver- 
tisement | 

PAPER FEEDING DEVICE.—J. L. Tuomp- 
son, Greensburg, Kan. The object here is to 
provide mechanism for connection with the 
printing press, and comprising forwarding and 
receiving magazines for the printed matter, to 
gether with mechanism for feeding the sheets 
from the forwarding magazine to the press, 
and from the press to the receiving magazine, 
the mechanism being automatic and fluid con- 
trolled 

POCKET CUTTER.—A. B. CAMPBELL, JR., 
care of Campbell-Ware Co., Jacksonville, Fla. 
In this patent the invention is an improvement 
in pocket cutters, and has for its object to pro 
vide mechanism for quickly and easily cutting 
pockets in the jambs of window frames, for 
receiving balanced sashes, wherein the cutting 
is done by a continuovs moving chain. 





Musical Instruments. 

DULCIMER ACTION N. J. WInNtunp, 727 
Loomis St., Rockford, Ill. This invention pro 
vides an action in which the hammer is caused 
to strike a string and immediately recede there 
from, thus permitting full vibration of the 
string. Means provide for carrying a _ note 
when a key is held depressed after striking a 
string, said means maintaining a damper out 
of string engagement in this depressed position 
of the key, but allowing the damper to bear on 
said string when said key is released. : 

Railways and Their Accessories. 

METALLIC TIE.—G. F. Brockway, R. F. D. 
No. 4, Box 76, Eden Township, Iowa. This} 
invention relates to metallic ties for railways, 
and more particularly to one of the hollow me 
tallic shell type. It enhances the utility of a| 
rail tie such as disclesed in Mr. Brockway’s 
former Patent No, 1,103,652. It arranges and 
constructs a hollow metallic tie that will em- 
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body a minimum amount of material and at 
the same time possess the requisite rigidity and 
strength 

AUTOMATIC TRAIN STOP.—-F. K. Wane, 
care of The Texas Co., 146 Summer St., Bos 
ton, Mass. This invention relates to devices 
for automatically stopping railroad 
when the latter run by signals set at danger 


trains 


against them It provides an arrangement of 


electrical devices on each engine which may be 
operated by means of circuits completed by a 
series of third rails or short conductors dis 
posed along the track. 

RAILROAD SAFETY DEVICE ce. 
GoopPasTuRE, care of Byron Millett, Olympia, 
Wash. The improvement relates to railroad 


safety devices of a type suitable for giving 
n 


warning to of ives on board a moving train, 
in the event of the occurrence of a landslide, 
a snowslide, or other like casualty making a 


substantial disturbance in the condition of the 








RAILROAD SAFETY DEVICE. 


roadbed. More particularly stated, it compre- 
hends a safety device, controllable directly by 
physical action of the landslide or its equiva 
lent, and associated with suitable alarm mech 
anism to warn the operatives upon the moving 
train. 

SAFETY DEVICE FOR RAILROAD TURN 
TABLE J. T. SHERIDAN, Green. 
Mo. This improvement provides means which 
will lock a turn table when it is positioned 
relatively to a track to receive a locomotive 
on the track and which will automatically dis 
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SAFETY DEVICE FOR RAILROAD TURN TABLES, 





pose a stop block on one of the track rails 
when the turn table is unlocked to permit of 
the rotation of the turn table. The engraving 
shows a section of a track and a portion of a 
turn table illustrating the invention. 


Pertaining to Recreation. 

FILM REEL.—H. J. Rickon, 201 Central 
Ave., San Francisco, Cal The improvement 
relates to moving-picture projectors, more espe 
cially to the film magazines thereof, and the 
main object is to provide film magazines which 


dispense with the re-wind of the film after pro-| 
He | jection upon another spool now necessary to| Linden, N. J. This ornamental design for a 


prepare the film for a subsequent projection. 


Pertaining to Vehicles. 

COLLAPSIBLE CORE.—G. E. Horton and 
C. S. Waener, 198 South Main St., Akron, 
Ohio. The object of this invention is the pro 
vision of a simple, strong, and inexpensive core 
which can be easily and quickly manipulated 
This is attained by providing a core formed of 
a plurality of sections bound together by means 
of fixed and expanding rings 

RESILIENT WHEEL.—J. F. Nerrie, P. O. 
tox 1057, Butte, Mont In this instance the 
invention has reference to improvements in re 


| silient wheels, and has for an object the pro 


vision of an improved structure wherein the 
resilient effect of a pneumatic cushion is pro 
vided without liability of puncturing of the 
cushion. 

GRADOMETER. — W. J. Sprauipine, 1905 
Cleveland Ave., Santa Barbara, Cal. The im 
provement in this case has reference to devices 
for measuring inclinations or grades with ref. 


erence to a horizontal line, and has reference} 


more particularly to devices for use in connec 
tion with automobiles, for indicating the grade 
of the road. 

SUPPORT.—F. H. Evans, Hewes St., Brook 
lyn, N. Y.. N. Y. The object here is to provide 
a support for portable devices and apparatus 
used, for instance, as heaters for tar, pitch and 
other materials, portable kettles, driers, ete., 
and arranged to permit of quickly changing the 


support from supporting to folding position 


and vice versa. 


DIRECT DRIVE TRANSMISSION.—W p. | 


Parsons. Address E. L. Marvin, executor of 
Estate of W. D. Parsons, Joliet, 
Mont. The device is particularly adapted for 
use with automobiles or other motor-driven 
vehicles in which final drives of different 
speeds are provided instead of the ordinary 
single final drive. Means provide for shifting 
the drive shaft of the motor or engine from 
one position to another in order to engage and 
operate the various final drives, 


deceased, 


VEHICLE TIRE.—R. L. Leacn, P. O. Box 
18, Honolulu, Hawaii. Among the various ob 
jects of this invention are: To render the tire 
j}casing and the tire both readily detachable 
from the rim, and also to enable the tire to 
drop off the rim or at least to be easily de 
tached therefrom, when the tire is dilated; to 
provide anti-skidding lugs, and means for se 
curing them in position and for holding them 
| to the casing and the tire; to give the rubber 
of the tire such form that its outer surface is 
irregular in order to fit the different shaped 
members of the tire casing; and to improve 


resistance against punctures and abrasions and 
to provide for enabling the metallic portions of 
the tire casing to take up and sustain the 
pressure of the tire due to inflation thereof 


BRAKE.—F. 


| 
FRAME, Sawyer, Kan. This in 


| 


vention relates to brakes of a type admitting | 


of general use, but of special service in con 
nection with wagons, carriag 
cars and other vehicles, the more particular 
purpose being to provide a brake wherein the 
rotation of a wheel of the vehicle furnishes 





8, automobiles, 


brake. 

FEEDING DEVICE.—A. 
velt Ave., Jersey City, N. J. In order to ac 
complish the object of this invention, use is 
made of brackets permanently attached to a 
shaft or pole of a vehicle, a supporting device 
removably engaging the said brackets and a 
feed receptacle removably held on the said 


Ensor, 28 Roose 


supporting device. 


WAGON-BODY.—J. McDermort, 3 





| purpose in this invention is to provide a sim 
| ple, strong, convenient, and inexpensive wagon 
body of the built-up type which can be easily 
and quickly assembled into a rigid structure 
and which can be used with animal or motor 
propelled vehicles. 

BRAKE DRUM FOR VEHICLE WHEELS. 
|—N. CORNFIELD, care of The No-Shock Wheel 
Co., 1476 Broadway, New York, N. Y. The im 
provement provides a drum with a flexible con 
nection between said drum and the vehicle 
driving wheel; provides a drum with a suit 
able driving sprocket wheel; and provides a 
yielding connection for said wheel with said 
drum. 

VEHICLE WHEEL.—W. L. Howarp, care 
of Howard Demountable Rim Co., Trenton, 
N. J. The main object of the present inven 
tion is to provide means in connection with 
the structure shown in Letters Patent No. 
1,031,341, for vreventing the creep of the rim; 
a further object is to accomplish this result by 
a relatively slight change in the wedges and 
gripping members shown in said Letters Pat 
ent, and without any alteration in the parts of 
the device, therein shown, as to general ar 
rangement or operation. 

VENDING MACHINE.—0O. J. 
Johnson, N. Y. This invention relates to ma 
chines for vending or dispensing newspapers, 





most of the motive power for actuating the} 


| 


non Ave., L. I. City, New York, N. Y. The! 


periodicals, sheet materials and similar arti-| 


cles, and has reference more particularly to a 
machine in which is provided a movable arti 
l cle support so arranged that the displacement 
, of the articles from the support is gravitation 
}ally resisted, whereby the topmost article of 
| the number on the support can be readily dis 
| pensed by sliding it from the next one there 
under, without tending to displace the last 
| mentioned article. 

| 
Designs. 
| 


badge comprises a soldier's helmet, at the top 
of which is perched an eagle with elevated 
wings and holding in its beak three spread-out 
pendant balls 

DESIGN FOR A MOTOR CAR BODY 
Evza N. Howe and Hattie C. ARCHAMBEAU. 
Address the former, 966 E. Burnside St., Port 
land, Ore In this ornamental design for a 
motor car body, the latter is shown in three 
views, viz., a side elevation, a rear elevation, 
and a front elevation. 

DESIGN FOR A PAPER DISPLAY BOX 
L. HirscHreip, 416 W. 45th St., New York, 
N. Y. In this ornamental design for a display 
box, the figure is a perspective view of a long, 
low and narrow paper .box showing the new 
| design. 


Nore.—Copies of any of these patents wil! 
be furnished by the Screntiric AMERICAN for 
ten cents each. Please state the name of the 
| pateetes, title of the invention, and date of 
} this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re 
quired therefor. 

We also have 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 


MuNN & Co., 
Patent Solicitors, 
233 Broadway, 


New York, N. Y. 


experts, 


associates throughout the 


Branch Office: 
6256 F Street, N. W., 
Washington, D, C, 
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DESIGN FOR A BADGE.—L. A. McDonaan, | 
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Trave Maras 
Desians 
CopvnricuTs &c 


INVENTORS are invited to communicate with 
Munn & Co., 233 Broadway, New York, : 
625 F Street, Washington, D. C., in regard & 
securing valid patent protection for their Inventions, 
Trade-Marks ani Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as w the probable patentability 
of an invention wil! be readily given t any ertoi 


furnishing us with a model or sketch and a brief de 


scription of the device in question All communications 
are strictly confidential. Our Hand-Book on Patente 
will be sent free on request 


Ours is the Oldest agency for securing patente; it 
was established over sixty-five years ago 
All patents secured through us are described without 


cost to patentee e Scientific American. 


MUNN & CO., 233 Broadway, New York 


Branch Office 625 F St.. Washineton, D.C. 

















ms Classified Advertisements 


Advertising In this column is 75 cents a tine. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom 
panied by a remittance. 





AGENTS WANTED 


AGENTS. 500% Profit, Free Sample Gold and 
Silver Sign Letters for store fronts and office win- 
dows. Any one can put on Big demand evory- 
where Write today for liberal offer to agenia 
Metallic Letter Co., 438 N. Clark St., Chicago, U.S.A. 


BUSINESS OPPORTUNITIES 


AN OPPORTUNITY. Party with a moderate 
amount of money would like to correspond with an 
inventor of an automobile accessory For further 
particulars address: Accessory, Box 773, New York 

HELP WANTED MALE 

YOUNG MAN WITH GENERAL KNOWLEDGE 
of optical and surveying instruments, having some 
German commercial training. Permanent position 
with good chance for advancement. State age, expe 
rience, references, salary expected Lustruments, 
Box 773, N. Y 


FOR SALE 


WHY SPEND $100 for a Typewriter, when you 
can purchase a New Standard Visible Typewriter for 
$60 cash? The Wellington Visible Typewriter, Call 
or write for list. The Williams Mfg. Co., 300 Broad 
way, New York 


SITUATION WANTED 


YOUNG MAN with fine office training and the 
highest references, wishes to get a position wih peed 


HOTALING,| house. Moderate salary, A. K., Box 773, 


INQUIRIES 


Inquiry No. 9443 Wanted the name and addres 
of manufacturers of fuel oil burners and fire wali 
equipment, suitable for a maximum quantity of water 
evaporation in a locomotive firebox of the following 
dimensions: 214' between door and flue sheet, 3’ be 
tween grate level and crown sheet, 3' between side 
walls 

Inquiry No. 9444. Wanted the name and address 
of a manufacturer or patentee of 4 glass preserving jar 
made for use with air pumps for creating a vacuum 

Inquiry No. 9445. Wanted the name and address 
of a manufacturer who can make a com)inetion 
pencil holder and point protector 

Inquiry No. 9446. Wanted the name av? address 
of a manufacturer who can supply machinery for aato 
matically wrapping cigars in thin imported tissue 
yaper having the ends tightly wound and curled 

WV ould consider purchase of machines or patent t ahts 
Wanted to buy patented article, 


Inquiry No. 9447 
view 


which is needed in every home, with a possible, 
to manufacturing and distributing ° 


<A EFFICIENCY IN RETAILING <a> 
Send for free catalog sil ac vertising . 


| 
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| ECONOMIST TRAINING SOROOL | 


281-242 Weet 89th Street, New York Olty <i> 








The Proper 
Private School 


for your children is perhaps the 
most important choice you have 
to make. You need the best guide 
in existence and that undoubtedly 


you will find every month in the 


Educational Directory 
of 


Harper’s Magazine 


for it is in Harper's Magazine that you 
find the announcements of more 
private and preparatory schools and 
colleges than in any other publica- 
tion—the widest, the best, and the 
most dependable selection 





Would vou not like to ha ur 
child go to schow th child 
parents read Harper's Magazine? 
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~ Donce BRoTHERS 
MOTOR CAR 


Its style is so attractive 
that frequently the car 
sells itself solely by its 
appeal to the eye. 


». Detroit 
00 (add freight 
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s $785 


mplete 


fiom Detroit) 








MONOPLANES AND BIPLANES 


The application of aerodynamic 


Their Design, Construction and Operation 


pete description an d comparison of the notable types 
E 


Cloth 
covers the entire aatieas 
its design and the 
its design is based 


O'428'4 inches 331 pages 


This work 
of the seroplane 
theory on which 


MUNN & CO.., Inc., 





78 illustrations. $2.5 


Publishers, Woolworth Building, New York City 


with a com 
B.Sc.,A.M 


theory, 
By Grove “4 ‘eveland Loening 


and contains a detailed description 
and discussion of thirty - eight of the 
more highly successful types 
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|2-Cytinder 





_ROWBOAT MOTOR 


; 
Speediest deta« 
rov boat motor mace 












hable 
The two 


opposed cylinders remove vib- Batiery 

ration and take out the shake Ignition 

Saves the boat and increases com- or 
Bullt «to 


stort of riding 
Trophy-Winning Racer Type 
never before navi- 
rowboat motor First 
outboard ene ever used in long ocean 
voyages (500 mi iles from Seattle to Ketchi- 
kan, Alaska.) High-grade in every detail 
Carefully made and finished._A real engine 
Write tor 1915 Ontetee Ageuts Wanted 


KOBAN MFG Ci, 230 SeuthWater Street, Milwaakee, Wis. 


aM irrent 


* ri 
gated by a« ey 





ver c¢ 


mple to introduce, 

14 on approval and 30 
days’ trial. Send for big free catalog and 
particulars of most marvelous offer ever 
srade on a bicyele. You will be astonis! 
ba ~~ tow and remarkable terms. 

CTORY c SALE-—a limited 
n La of old models of various 
#? to 812. A few good second- Eheheds 
taken in trade by our Chicago retail ctores 
~te you wont 0 bargain write at once. 
lamps, eels, sundries, ts, motor- 
. ~ pli iesof ail ov a half usual prices Deonot 
buy enti! you get our catalog and offers. Write Now. 
MEAD CYCLE Co. DEPT. M-175 CHICAGO 












COMFORT SELF-HEATING 
SMOOTHING IRON 


m one filling at cost of two 
Two points. Both ends are 
front ends Quick lighting, self 
cleaning and perfect regulation of 
heat Built like a watek Weighs 
& pounds net. Guaranteed safe and 
satisfactory. Price $3.75 each, 
from your eal dealer, or direct by 
prepaid parcels post. Order today 
NATIONAL STAMPING & ELECTRIC WORKS 


Dept. 64, CHICAGO, ILA 


6 hour 
cents 











The Hand That Steers, 
Controls This Motor 


Five speeds —two forward, a 
nout raland two reverse—are in- 
secured by pressing a button 


at en “ol spears 
peed 
Motor 


Push-Button Controlled 


Beautiful catalog No. 10 telling all 
many y other fea 























THE CAILLE PERFECTION 
MOTOR COMPANY 
1522 Ca 
DETROIT, MICHIGAN 


Buy |’ fo) Co) ate OP] i ai-ten a 


Why pay excessive dealer prices 
when we furnish you just as high 
grade motors and practically 


Save Half 


what the dealer asks? 
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Engines 
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ity. Silen 


t opere 
like the Hm pl Tr Car engine tremely 
fuel. as standard ooule- 


Highest qual- 
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| weather is fine. 
| 
| that 


f Storing the Tourists’ Needs 
(Concluded from paye 490.) 
improvement might be made. There are | 
corners and cubby-holes all over a modern 
ear that might be made of service to the 
car owner. 
To this fact the designers are now wak- 
ing up. There has been no increase in the 


of cars; rather 


smaller, if 


external dimensions 
getting slightly 


the 


seem to be 
Yet 


passengers is 


thing 
the 


weight 


Nor 


everyone 


increasing. 
increased. Practically 
knows that the car of 1915 is considerably 
the car of 1914. The 
all toward a reduction 


with 


move- 
of 


ca 


lighter than 


ment has been 


weight coupled an increase in 


pacity 


So, in a way, the designers have been 


forced to an ultimate utilization of every 


possible bit of waste space. The long 
running-boards which are such a promi 
nent feature of long-wheelbase cars may 
be looked upon as waste space, but the 


dictates of fashion prohibit the placing of 
the 
now has been relegated to a place of com- 
at the rear of the ton 
remained for de 
within the 


anything on them. Even spare tire 


parative obscurity 
Nothing 


signers to find 
the 


heau has but 
a place actually 
for the 


pot in 


such 
of 


body of ear, storage of 


necessities as are reality a part 


the car itself. 


The placing of the 
rear with feed to the carbureter by the 
vacuum method, or by pressure, has re 


front 
This pro 


the under the seats 


where the 


leased space 
rested. 
But there is 
that ac 
necessitates the 


And it 


how 


tank formerly 
vides a compartment. 
the 


cess to this compartment 


roomy 
accompanying disadvantage 


disturbance of two passengers. 
that comfort is 


fetich of 


7” remembered 
the 


must 


more than ever the modern 


designer. 

It is all very well to provide roomy 
compartments that are hard of access, and 
it is not altogether difficult. The problem 
is to provide such compartments in such 
instantly 


disturbing 


they be neces 


the 


places that may 


necessity for 


the And 


sible without 


passengers withal, these com 








partments must occupy some space that is 
not now put to some more useful purpose, 


such, for instance, as providing “stretch 
ing” room for the nether limbs of those 
who occupy the seats. No, we must not 


What then’? 


space beneath 


curtail the passenger room 


There is, for example, the 


the flooring and between the chassis 
frame. This could hold a roomy recep 
tacle which would be easily accessible 


floor-board. In 
the 


¥ removing one 


simply t 


somewhat the same category there are 


amount of space allotted | 
has | 


| 
| lies in the 


spaces between the running-boards and 
the chassis frame on either side. They 
eould be made into large compartments. 
Bodies in no case are solid; in the ma- 
jority of cases they are mere shells of 
metal built on a wood or metal frame- 
work. Then why not utilize this space 
for the stowage of small articles, such as 
goggles, gloves, route books, and so on? 
In addition to these body spaces, we| 


|have the doors to which we can turn our 


attention. In a great many Cases, manu 


facturers now fit commodious flap pockets | 


on the doors, but still greater use could | 
be made of them. Like the bodies, they | 
are largely mere shells. Why not a tool 
compartment in each door, with a place 


for each tool? 

The large the 
| cowls with which the modern ear is fitted 
is a fertile field for exploration. Not all 
this room is required for the feet of the 
We for 
cupboards might 
things 


space underneath deep 


here sev 


tourist 


room 
the 
are in 


passengers. have 


eral where 


place such as 


mand. 


constant de-| 


] EINFORCED 


}or spires in 


} 


And now that the practice of placing 
seats in what military authorities would | 


term echelon has become popular, there is | 


a large space behind two of the seats that} heavy 


should not be permitted to go to waste. In 
some cases provision is made for carrying 
two suiteases in such compartments. 

| And, by the revert to hollow 
| shells of bodies, it is of note that 
eases designers have provided 
the 
the 


way, to 
worthy 
in several 
| for 


| 
' the 


between 
the 


top completely 
framework, when 


housing 


body and 
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This surely is an advance 
the future. 

The space beneath the turtle-decks with 
which a great many roadsters 


eugurs well for 


are fitted is 


not generally permitted to go to waste. 
Generally, 
But it is 
might 


materially in 


it is used to house spare tires. 
not 


be the case. 


always as accessible as 


Doors at the side aid 


permitting easy aceess to 


they | the compartments, particularly when they 
any- | 


are used for purposes other than the stor- 


as so often is the case. 


age of tires, 
The space between the front seats and 
the division in the car that marks the 


tonneau from the driver’s compartment is 
place where there is room for an 
exercise of the part of 
This space might be utilized for 


another 


ingenuity on de- 
signers. 
a couple of large compartments with doors 
Yet few 


opening into the tonneau. makers 


have made such use of it. 
Not all the 


has 


the 
yet, 


Waste space in modern 


ear been made use of as though 
expected that ere another 
will 
And 


compartments and storage space that are 


it may be 
rolled 
much 


year 


has around there be not as 


there is now. these new 


aus 


looked 
They 


science of 


coming into vogue cannot be upon 


“selling features.” mark a 


solely us 
advance in motor- 
fact 
realized. 


distinet 


ear building—a which is being in- 


creasingly 


gasoline tank at the’ The Evolution of the Wheel-chair 


(Concluded from page 497.) 


in fact, 
the 
is becoming very 


the only 
grounds. 


tion and where these are, 


colveyances permitted on 
The battery-driven chair 
popular at Palm Beach and other resorts, 
fully 


electric 


Where ut present it meets popular 
The 


chair in that two passengers can enjoy in 


requirements, is an exclusive 


dependence and luxury together with com- 


plete privacy from a porter’s listening 
ears, 
The chief feature of this motor chair 


utter simplicity of its operation 


control under which the 
all 


and the 
has it at 


complete 


driver times. Anyone can 


drive off without 
possibility of 


step into the and 


any preliminary lessons or 
makes it 


pa rks 


particularly 
and the 
a peculiar 


accident, which 


adapted for amusement 
like. 
construction of 
foot 
ism 
the 


pedal 


This is made possible by 
the 
actuates 


mechanism. A small 
the braking 
controller the 


pressures 


mechan- 
and the floor of 
By the 
controller can be operated over 
speeds ahead. Release of 
the automatically. 
inches is the 
the will 


pedal 
under 
car. various on 
the 
four successive 
the 


Twenty-four 


pedal sets brakes 
given 


chair 


as aver- 


age distance which travel 
with brakes set. 
is provided from an Edison bat- 


of 150 


Power 
10 cells having a 
The battery is placed in 
inclosure at the front of the 
A Westinghouse 12-volt, three 
motor furnishes the 
double-reduction, 


tery of capacity 


umpere-hours, 
the box-like 
chair body. 
eighths horse-power 
propelling power. A 
gear drive connects the 
inter- 
The 
per 
The 
oOo pounds, 


chain and sprocket 
motor and driving axle through an 
mediate jack shaft beneath the seat. 
speed of the chair is 4.5 
walking 


to 5 miles 
hour, just about a 


weight of the chair 


is about 


Concrete for Churches 


often used 


construction, 


concrete is 


to advantage in church 


and in some parts of Europe there are 
even examples of entire buildings being 


such as the Cathedral of Poti, in 
Another 


order 


erected, 
use is for adding towers 


to complete the untin- 


Russia. 


ished church. It often happens that a 
church remains for a long time without 
towers or belfries, and these are built at 
a later date. 
In order not to add an _ unduly 
load on the already existing foun- 
dation, reinforced concrete has an ad- 


stone work, and is besides 


A good example is found 


vantage over 
less expensive.* 
in the Cathedral of Tunis, 
putting on two high 


which was re- 


cently completed by 
belfries in reinforced concrete, 
make up a good architectural 
with the former stone work. 


and these 
ensemble 
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Oil Wear 


How often do you stop for oil ? 







© you watch to see whether your 
oil ‘‘wears’’ well or poorly ? 
You should. 
You may be sure of this: An oil that ‘‘wears’ 
| poorly lubricates poorly. 
| For the next 500 miles note down the quantity of 


The Service that VA , oil you use. 


shines through 


MAZDA 


Then clean out your motor. For the following 500 miles uss 
the grade of Gargoyle Mobiloils 
specified for your carin the Chart 


Correct Lubrication ; 
on this page. Again note the 


Explanation: In the Chart below, the 


letter opposite the car indicates the grade 4 n — 
of Gargoyle Mobil ils that should b quantity consumed. 
used For example A’ me ans Gargoyle 
- a " ’ A ; Mobiloil \ Arc’’ means Gargoyle 4h _ " , H 
Noe the name of a thing but the mark of a Service Mobiloil ** Aretic The recomm«e ndati ns I he r sult W ill demonst rate t iC 
cover all models of both pleasure and com o » 66 .°? . 
-_ mercial vehicles unless otherwise noted superior weal ot the correct 






































Back of the MAZDA Lamps that _ proved, they are at once \ cami : ory grade of Gargovle Mobiloils. To 
light your home stands a Service the transmitted to our manufactur- " + ees Seicees ianes Ss ‘ , by . ~ : 
like of which the world has never seen ing centers at Cleveland and Cal &\ | § : : many motor ists the difference sas 
—scientific research organized and car- Harrison, and to other manufacturers EALAR ALA eC astonishing. 
ried on for the purpose of makingelec- entitled to receive this Service, for em- eer pil eo. a err. ’ > o. @ 
tric lighting better, and even more bodiment in the MAZDA Lamps they : ge-thae thse. tee. tae : VW hat accounts for it ? 
inexpensive than it 1s. make. Apper Arc Arc An ‘ ° . 

Centering in our Research Labora- And so when you see the Mark of fe " , ’ ! li IS due partly to the oul s 
tories at Schenectady, where scores of this Service—that word MAZDA— * G 4 [Are} A ~eati Ta) . hj . 
experts de lve into many fields of s lence, etched upon a lamp, you may be sure —- Pi) S14 lub u ating effi Lene y wie th re- 
MAZDA Service seeks always for.new that lamp sums up the latest efforts of . mi uns unimps ure | unde TT the he at 
nr pln Le army ie Set Saaeeegen the world’s ablest lamp tnvestigators. a : of service—and part ly to the cor- 

And when these are tested and ap- GENERAL ELECTRIC COMPANY 73) . : rectness of the oil's body, which 

= = assures an adequate supply to all 
working parts and a perfect seal 
| between pistons and cylinder walls 
——— ——— : — ; Bs bod op le With a perfect piston seal, fuel 
SPECIAL MACHINERY | |i : bc ae sc hsla gases cannot blow past the piston 
ADVERTISING NOVELTIES & PATENTED ARTICLES rings, destroying the oil film and 
MANUFACTURED BY CONTRACT, PUNCHING DIES wasting power, nor can undue 
LASSIFIED LIGHT AUTOMOBILE STAMPINGS ow ots 
€. KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND, 0 quantities of oil work into the 
. combustion chambers and form 
Models and Experimental Work troublesome carbon deposits 
LATHES AND SMALL TOOLS INVENTIONS DEVELOPED 
SPECIAL MACHINERY .. . ee ee 
oa STAR? [eotantPower E.V. BAILLARD CO., 24 Frankfort St., N. Y. ‘ Si a oe oo 
igh = all Screw Cutting Gargoyle Mobiloils specified for 
= ee = Automatic T ATHES MODEL, EXPERIMENTAL vour car will give you striking 
io Cross Feed and DEVELOPMENT WORK a give triking 
‘will . Specialists in Clock and Instrument desigt proof of its lubricating efficiency. 
\ a For Fir A urate W ork Our Eng r Staff t your r - ad _ 
KW ALMQUIDT, Inc., 112 East 19th St., N.Y. C , . . 
for Catalogue B (Gn) ee ee ~ At the left we print in part our 
). : . ° 
{jj ae), pore raceme c DIES. a TOOLS ; Chart of Automobile Recommen- 
cat 1. Y..U.S.A ren At Mal Ganaine. dations. For a number of years, 
N FOR ESTIMATES : . . " , wf 0) > Tr) , » 
a ‘ gay B.A.D-F.CO.,Inc., 110-120 S. Charch £t.. Schenectady, N. ¥ this Chart which represents our 
Friction Disk Drill professional advice has been the 
FOR LIGHT WORK fan tammace hake BUSINESS motorists standard guide to scien- 
Has These Great Advantages. y_ Week, tifically-correct lubrication. 
t Classified i Column in t is , 
: k If your car does not appear in 
| 


Send for Drill Catalogue 
W. F. & Jno. Barnes Company 


Rockford, Illinois 


' 
1999 Ruby Street 


Here’s A Bargain 
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WATCH IT CAREFULLY 


LEARN TO BE A WATCHMAKER | 
Bradley Polytechnic Institute—Horological Department 


J 








. Peoria, Illinois 
‘ Largest and Hest Watch School 
in America 

















in a High Grade Lathe ( — 7 
price only $2 ry 1 
t ~~ We a \\ J Vv 
! Work od 
I Board - 
r moderate r : 1 il 
like h y wolves 
Y Fish Bite !8° "267 175% ; Mobi Ol &,, 
hicago. bait with Magic-Fish- Lure.’ Best t 
fish bait ever discovered. Keeps you busy f; ) , hy 
ulling them out. Write to-day and get a er ade r each type 9 
box to help introduce it, Agents wanted. ak 
GROBET ane FILES J. F. Gregory, Dept. 31 8t. Louis, Mo * The four grades of Garg » Mobilo oe for gas motor 
6 lubrication, purifit ate ten ove free bon, are 
Are the standard of excellence in ’ 
Shogo Syste en MASON'S NEW, PAT. WHIP HOISTS | jo: enikimiaaeenis 
eurs send postpaid as an in- | save expe ) cident to elevators »p ; ge 
— toe ducer 48 files especially adapted | ted br peinel cat nnn - we hen: in es Work and Boston Gargoyle Mobiloil “B" 
tors tool makers and machinists Of | ssanufactured by VOLNEY W. MASON &CO.. Inc. Gargoyle Mobiloil “E : 
ll upvreciate and we'll get future orders Providence. R. L., U.S. A. tn betes Gargoyle Mobiloil “Arctic 
MONTGOMERY & CO. = Fer Elecite Velie use Gargoyle Mobiloil “‘A , 
109 Fulton Stre New York city LEARN | ee aaeet eee bos Poasatner foi ieee ails” Gortagen chains ond oil 
~ i bec . tine profita N r a : ; us jarzoyle Mobiloil 
Good-Paying Pr aifons Secured. ¢ Ompevent men al ony ens ' : 
DRILLING ways in de mand E asy to learn money earved 
while studying Write for our Catalogue Ad dress, . — . _— , , 
| WELL” sensi WELL St. Louis Watchmaking School, Dep't 6, St. Louis, Mo \ AC I | NI ( OM PANY ; Rochester, N \ ; l Se \ 
Vp nage = Mag ees v FB Rose Polytechnic Institute manufacture of high-grade lubricants for 
Write for Circular cee A ee oO pasties every class of machinery. Obtainable everywhere in the world 
i . i c hemica and r 
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the partial Chart on this page, we 
will gladly mail you a complete 
Chart on request. 
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§ pom Scientific American was founded 
seventy years ago, at a time when 
the United States of America was indus- 
trially less developed than South Africa 
at the present time. Even territorially, it 
was not the same country we know now; 
for California,Texas,and the great South- 
west belonged to Mexico. 

During that long period of seventy years 
the Scientific American faithfully chroni- 
cled the technical and industrial progress 
which we Americans made. Its editors 
saw the advent of the reaper, the tele- 
graph, the telephone, the great trans-con- 
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tinental railways, the laying of the trans- 
atlantic cable, the development of the 
giant steamship, the perfection of the 
phonograph, the glow of the first electric 
incandescent lamp, the coming of the 
motion picture machine, the miracles 
wrought by wireless telegraphy, and more 
recently the conquest of the air. 

What an age of wonders it has been! 
Whata transformation has been wrought 
upon the face of the earth! Surely no tale 
of the Arabian Nights, no fantasy of 


6 cman 


The 


70th Anniversary | 


NUMBER of the 


SCIENTIFIC AMERICAN 


June Sth, 1915 


Jules Verne depicts marvels so amazing 
as those which the Scientific American 
has been the first to describe authori- 
tatively as soon as they appeared. Who 
would have thought, seventy years ago, 
that with the aid of the X-rays we 
could look through a man’s body; that 
friend could talk with friend from New 
York to San Francis- 


vara 


MARCONI 


three-score years and ten ot our existence 


In June a number will appear which the 
Editors hope will do full justice to the great 
theme of American invention—a number 
which will transport us all back to the time 
when our fathers and our grandfathers still 
burned candles, when horses pulled street 
cars, when there were no automobiles and 
when the steam railway was a curiosity 





co; that Niagara Falls 
would illuminate 
cities; that street cars 
would move magical- 
ly through our towns 
without any apparent 
means of propulsion; 
that pictures would be 
sent by wirefrom New 
York to Chicago, and 
that by means of the 
boundless ether a soli- 
tary passenger ship on 
a desolate ocean still 
keeps in touch with 
civilization. 

It has been the pri- 
vilege of the Editors 
of the ScientificAmer- 
ican to know the men 
whose master minds 
have wrought these 
things, and to hear 
from their own lips 
the story of their 
struggles and their 
triumphs. Ericsson, 
Morse, Edison—the 
whole dynasty of in- 
ventive genius which 














has made the nation 
what it is—the editors 
have known them all. 

Seventy years is a turning point not only in 
the life of man, but in the life of any enterprise. 
It seems fitting that the occasion should be 
commemorated by the publication of a num- 
ber which will review the progress that the 
United States of America has made in the 
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that people would travel miles to see. The 
motion picture machine of industrial pro- 
gress will be turned backward, and the 
flickering film will make you wonder what 
the future will have in store if so much that 
is wonderful has happened in the past. 


MUNN & COMPANY, Inc., Woolworth Building, New York 
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